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(MODEL 703) SIGHT METER 
. . . direct-reading, pocket size 
meter calibrated to measure 
light values in foot-candles, 
or by seeing tasks. Equipped 
with the WESTON VISCOR* 
filter, it measures all light 
values direct, without correc- 
tion factors. 
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Once Again Available... 


OKONITE 
INSULATION 


made with wild Up-River 
Fine Para Rubber 








Here is important news — the return of 
Okonite insulation — made possible because 
the use of natural rubber has been authorized 
for those severe service conditions where 

































wires and cables are to be installed in wet locations. 

Back in November, 1943, when the supply of natural rubber 
was withdrawn, The Okonite Company announced that it would 
no longer be able to provide Okonite insulation because this 
high-grade compound could not be made without a particular 
kind of natural rubber — wild Up-River Fine Para Rubber. 

Now, with the gradual return of natural rubber, the latest 
W.P.B. rubber order recognizes that certain vitally important 
needs for rubber must be served first. One of these is for wires 
and cables operating in wet locations, an installation condition 
where many years of service experience have shown Okonite 
rubber insulation to be outstanding. 

Therefore, Okonite insulation made with wild Up-River Fine 
Para Rubber, applied to the conductor by the Okonite strip in- 
sulating method and vulcanized in a continuous metal mold, is 
once again available to the electrical industry for these restricted 
— but most important — applications. Okonite insulation is | 
exactly the same compound it always was, possessing the same 
characteristics which years of experience have confirmed . . . its 
exceptionally long life, its ability to retain tensile strength and 
elasticity, its high electrical values. The Okonite Company, s 
Passaic, New Jersey. 





A complete story on Okonite 
insulation is available in 
Research Bulletin 101 which 1] 


includes engineering details, il- 
lustrations of methods used to 
safeguard performance, and 
records of electrical tests. 





OKONITE 


insulated wires and cables 
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THE FAILURE OF 


“FACT-FINDING” 





authority to appoint fact-finding boards to deal 

with nationally important labor disputes. Most citi- 
zens would like to see some reasonable and objective 
solution of the industrial strife that now is disrupting 
reconversion. Unfortunately, the record of the “fact- 
finding” procedure indicates that any claim of impartial- 
ity for this process is a gross misrepresentation. 

The Administration bill would authorize the President 
to appoint such boards in cases certified to him by the 
Secretary of Labor. Each board would report to the 
President “its findings of fact and such recommendations 
concerning the dispute as the board deems appropriate.” 
Its facilities and staff would be provided by the Secre- 
tary of Labor. The bill provides for an interval of not 
more than 30 days known as a waiting or “cooling off” 
period during which it would be “unlawful” (though 
no penalties are specified) for anyone to promote or 
encourage work stoppages. 

Because the Administration did not wait for Congres- 
sional action upon its proposal, but appointed a number 
of fact-finding bodies to deal with current emergency 
cases, we have been afforded at least a partial preview 
of how the procedure may be expected to work out if 
laws establishing it are passed. 

If the reports handed down by the fact-finding panels 
in the General Motors and oil disputes may be regarded 
as representative, it can be stated conclusively that 
Government-appointed “fact-finding” boards will con- 
cern themselves to only a minor degree with the estab- 
lishing of facts. A far greater share of their effort will 
be concerned with the speculative business of forecast- 
ing future output and production efficiency and apprais- 
ing the “ability to. pay” of the companies involved. But 
the predominant emphasis will be placed upon framing 
recommendations for settling the disputes in line with 
announced Government wage-price policy. 

In short, the procedure essentially will be one of reg- 
istering with the public a government opinion as to 
how far wages may be raised in the cases at issue with- 
out raising price ceilings. Both the General Motors and 
the Oil Panels stated, in quite explicit terms, that this 
was their conception of the job assigned them. 


“Fact-Finding” in Auto and Oil Disputes 


As the General Motors Panel phrased it: “This board 
subscribes to, and has been guided by, the national 
wage-price policy” — which it summarizes as calling for 
Wage increases to maintain take-home pay at wartime 
levels, to the degree possible without inflationary price 
rises, 

The Oil Panel was even more forthright in the state- 
ment of what it was supposed to do. “In the judgment 
of the panel,” it declared, “the earnings of the workers 
must be as high as is consistent with both the mainte- 


T= PresIDENT has asked Congress to grant him 





nance of the stability of the price structure and the 
provision for reasonable returns to the owners of indus- 
try.” In other words, prices and the return to investors 
are to remain fixed, with labor entitled to an ever- 
increasing return up to the limit of what the traffic 
will bear. 

Having thus outlined their respective conceptions of 
the job, each panel proceeded to carry out its mission. 

The Automobile Panel recommended that General 
Motors increase its basic hourly wage rates by 19% 
cents, which amounts to about a 17% per cent increase 
on the company’s average hourly wage of $1.12. The Oil 
Panel recommended an 18 per cent increase in basic 
hourly wage rates, or an additional 21 cents to the 
average wage rate of $1.20. 

The General Motors recommendation was based al- 
most exclusively upon the Panel’s calculation that a 19% 
cent raise would keep weekly take-home pay equal to 
that earned in 1944 when the work-week averaged 45.6 
hours. The calculation turned on an estimate of what 
the effective work-week was likely to be in 1946. 

The Oil Panel’s recommendation appears to have been 
based on a more complex but no more conclusive ac- 
counting. After calculating that the maintenance of July 
1945 take-home pay after 40-hour shifts were restored 
would require a 22 per cent increase in straight-time 
hourly wages, it recommended that an 18 per cent in- 
crease be made. It accounted for 9% per cent of this 
by noting that this was needed to cover cost-of-living 
rises, and explained that the rest was justified by a 
combination of factors including loss of premium over- 
time pay, higher productivity, and settlements already 
negotiated. Since the Panel gave no indication of the 
weight given to these several factors, it may not be 
unfair to assume that the last-named was given pre- 
ponderant importance, since 18 per cent was the increase 
already granted in collective bargaining by Sinclair and 
certain other oil companies. 


Higher Pay Without Higher Prices 


Both panels stated that the pay increases recom- 
mended could be met without raising price ceilings, but 
neither documents its case on this score with very 
conclusive “facts”. 

The Oil Panel confined its observations on this ac- 
count to the statements that only one company in its 
group had pleaded “inability to pay” and that the 
industry was in a generally profitable position during 
1943 and 1944, 

The Automotive Panel stated that, under a number 
of assumptions about the 1946 operations of General 
Motors which it believed to be valid, the Company 
would have higher earnings than it had in 1941, its 
previous record year. It specifically stated that its 
findings in the case were not applicable outside the 











automobile industry, but it recognized that the General 
Motors settlement would more or less determine the 
settlements of other automotive companies. It stated that 
it had not been able to arrive at a clear conviction as 
to the ability of other auto makers to pay similar wage 
advances, but it dismissed the issue by observing that 
they could expect to operate at full capacity in 1946, and 
that this should provide savings to offset the increased 
wage expenditures. 

From the management point of view, one of the most 
serious limitations in the panels’ procedure was their fail- 
ure to deal with any of the Company claims put forward. In 
ordinary collective bargaining the demands of both sides 
are advanced and concessions in one direction are traded 
for concessions in the other. Here, although the compa- 
nies involved had insisted upon their need for guaran- 
tees against contract violations and wild-cat strikes, and 
for other union concessions, nothing but the wage issue 
was considered by the “fact-finding” bodies. The Gen- 
eral Motors Panel specifically recommended that the 
wage increase of 191% cents be granted, but that other- 
wise “the status quo prevailing before the strike be 
restored by the reinstatement of the 1945 contract be- 
tween the parties.” Handled thus, fact-finding becomes 
indeed a wholly one-sided exercise. 

Both panels accepted, quite uncritically, the general 
position taken by Government spokesmen that wage 
increases are inflationary only if they are directly trans- 
lated into price advances. It should be obvious that all 
wage increases add to the inflationary pressure, if made 
at a time like the present when consumer purchasing 
power far outstrips the volume of goods and services 
available to satisfy it. 


“Fact-Finding” Dodged in Steel and Rails 


It is ironic, too, that even while the Automotive and 
Oil Panel groups were holding the “government policy” 
line, the President and his Reconversion and Stabiliza- 
tion Directors were busily at work trying to dent it. In 
the steel dispute, although price rises in this industry 
have a particularly sharp inter-industry impact, hear- 
ings by the appointed fact-finding board were deferred 
while negotiations were carried forward by the Presi- 
dent and his advisors under which the industry was 
offered a price increase of approximately $4.00 a ton on 
condition that U.S. Steel and the United Steelworkers 
agree upon a mutually acceptable wage boost. It is hard 
to avoid the cynical conclusion th:: wage increases 
constitute the major administration policy, and that the 
principle of not translating them into increased prices 
is sacred only in those cases where there can be some 
reasonably plausible showing that wages may be raised 
without price advances. 

Much the same general conclusion — that the “facts” 
are controlling only if they support a substantial wage 
increase — is sustained by the history of the administra- 
tion of the Railway Labor Act of 1926, often cited as a 
glowing example of how “fact-finding” by so-called 
Emergency Boards of Presidential appointees has served 
to prevent strikes on the railroads. It is true that reports 
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of almost all of the 31 Emergency Boards appointed to 
look into threatened railway strikes in the 20 years 
since the act was passed have provided the basis for a 
settlement of the disputes in question. The fact — a real 
fact — remains, that in 1941 and again two years later 
the wage adjustments found appropriate by Emergency 
Boards in major railway labor disputes were revised 
upwards at the White House after the unions involved 
rejected them as unsatisfactory and threatened to strike. 
The second upward revision was made after government 
seizure of the railroads to prevent a national transporta- 
tion tie-up. When the “facts” did not indicate a large 
enough wage increase to satisfy the union and the Ad- 
ministration, the “facts” went out the window. 

It would be irresponsible to deny the importance of 
finding some tenable solution of current disputes that 
threaten to completely disrupt the reconversion process. 
But upon the evidence of experience, “fact-finding” 
boards cannot be expected to operate according to the 
common conception of their function — as agencies de- 
signed to sift out for the public an objective and signifi- 
cant weighing of the facts behind conflicting claims. 


Without Principles Facts Mean Little 


Facts, if they are assembled upon a sufficiently parti- 
san basis, can be made to document almost any case 
one wishes to establish. The major difficulty in mar- 
shalling facts to resolve wage disputes is that there are 
no agreed-upon principles to determine the levels at 
which wages should be set. In the absence of such 
principles, it is inevitable that “fact-finding” boards, 
appointed by the Administration, manned largely by 
those who helped develop and administer Administration 
wage policies, and depending for technical assistance 
upon Administration Departments, will serve merely to 
implement Administration wage policy. 

If Government means to reassert its wartime authority 
to fix wages—an objective specifically disavowed by 
the President and seemingly wanted by no one—it 
should accept the responsibility directly, rather than 
operate to that end through “fact-finding” boards which 
are independent in theory, but which cannot be so 
in fact. 

The failure of the brand of “fact-finding” now urged 
upon Congress by the President is evident. Therefore, 
we must look for a solution along other lines. 

What is needed is for labor and management to agree 
upon the principles that should govern the determina- 
tion of wages under free collective bargaining. When 
such agreement is reached, then and only then, can 
fact-finding become an objective and useful instrument 
for settling wage disputes. 





President, McGraw-Hill Publishing Co., Inc. 
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Markets Are the Answer 


Ar Last the President has shown without 
equivocation where he stands on public power— 
he is for it in a big way. In his budget message to 
Congress he made it clear that he not only favors 
government construction of federal hydro projects 
but steam generating plants as well to firm them 
up and transmission lines to bring the energy to 
a market. 

To back up the President the Department of 
the Interior has prepared its policy for promoting 
such projects documented with records of Con- 
gressional sanction. And, as if to place the stamp 
of approval on certain trends that are developing, 
the Federal Power Commission policy on river 
development has just recently been stated. 

While every action was made separately, there 
is nevertheless a pattern and a timing which can 
leave no doubt that the present Administration, 
if not a stronger, is as strong an advocate of public 
power as any which preceded it. 

Today the stakes, if anything, are higher than 
before. The first complete record of all projects 
including those in operation, in construction, 
under study, and ultimate, was presented in our 
January 19 issue, ‘state by state. Through the end 
of last vear, some 21 states had federal or state 
power projects totaling 5,600,000 kw. In addi- 
tion projects aggregating over a million kilowatts 
are under construction in 8 states and nearly 6 
million more is authorized or approved for 24 
states. Nor is that all, for some 7,500,000 kw. 
are under study in 12 states. These add up to 
approximately 20 million kilowatts to which must 
be added another 8 million to complete present 
estimates of ultimate capacity—28,000,000 kw. 


How is this mounting threat to be met by the 
private utility industry? There are several possi- 
bilities. The easiest way, of course, and one which 
has met with favor in some instances, is to wait 
for public bodies to offer an attractive price and 
then sell out. The hard way, but the one most 
likely to show favorable results over the long 
pull, is to sell electric service as it has never been 
sold before. 

Markets are the answer. Markets that don’t 
exist but must be created. Markets that must be 
conceived in fertile imaginations and born in 
initiative, confidence and hard work. 

Cooperatives and municipalities should not be 
relied on to provide these markets. That is the 
job the private industry wants to assume and 
should assume. 

In the past, private industry has made the mis- 
take in certain instances of refraining from ex- 
panding its generating capacity because so much 
new government capacity was coming in. Al- 
though private industry is willing and ready to 
market publicly generated power, it should never 
be placed in the position where it is dependent 
upon government power. Therefore, marketing 
plans must include not only the disposal of the 
purchased energy but of an ever-increasing supply 
of its own. 

Part of this battle on public power will of 
necessity have to be fought in Washington, but 
the long-term struggle will be one of markets. 
Politics may dictate the battle line in Congress, 
but the battle line in markets can with the right 
kind of vision be determined by those who have 


the know-how—the private utilities. 








Northwest Power Pool 


Reservoir Operation—I 


Philosophy and rules governing intricate operation of 21 storage 


reservoirs in four million kilowatt power pool are detailed—Allowances 


made for exigencies and emergencies 


E. N. PETERSON, Ebasco Services Inc. 





ALLOCATING draft among 
21 reservoirs, scattered over a quarter 
of a million square miles and owned 
by nine of the eleven utilities compris- 
ing the Northwest Power Pool,* is a 
complicated problem. Not only must 
this be done in accordance with the 
established basic principles governing 
pool operation, but it must satisfy load 
requirements, physical limitations and 
special operating conditions. It must 
also satisfy the reservoir owner. This 
requires an intimate familiarity with 
the territory and conditions therein. 

From the ensuing discussion it will 
become apparent that the storage reser- 
voirs in the area, representing only 11 
percent of the firm annual energy re- 
sources, play a role the importance of 
which is out of all proportion to their 
aggregate size. Equally apparent will 
be the fact that great and tangible 
benefits to pooled operation accrue 
from the treatment of reservoirs as a 
pool resource rather than an individual 
resource. 

To realize fully these benefits and 
carry the load under critical water con- 
ditions, the most careful analysis, 
scheduling and operation of reservoirs 
are justified. 

The Northwest Power Pool has 21 
storage reservoirs located in widely 
separated drainage basins on both sides 
of the Continental Divide, as shown by 
the accompanying map. Regardless of 
ownership, these reservoirs are oper- 
ated for the over-all benefit of the 
eleven interconnected systems. This 
article records the methods developed 


storage 





* For description of the pool and its opera- 
tion see ‘‘Northwest Power Resources Pooled 
for War,"’ ELECTRICAL WORLD, March 4, 1944, 
page 59 (845). 
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and experiences gained over a period 
of years in operating these reservoirs 
for the common good. 


Northwest Power Pool 


The Pool includes virtually all util- 
ities in Idaho, Utah, Montana, Wash- 
ington and northern Oregon. A break- 
down of ownership of the 294 inter- 
connected generating plants shows that 
three plants are federally owned, with 
a capacity of 1,375,000 kw.; 11 are 
municipal with 477,000 kw.; 115 are 
privately owned with 1,681,000 kw., 
and the remaining 165 plants with 
515,000 kw. consist of miscellaneous 
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industrials, etc. Total 
name-plate rating of all connected get 
erators is 4,048,000 kw., of which 3; 
308,000 kw. is owned by Pool men 
bers. Hydro capacity amounts to 3,267, 
000 kw., or 81 percent of the total. 
This leaves 781,000 kw. of steam ca 
pacity, of which 403,000 kw. belongs 
to member systems. 


Operation of the Pool is by means of 
of 


small utilities. 


an ope! rating committee consisting 
one or more members from each of the 
eleven major participants. This com 
mittee is assisted by a small group ° 
consultants who constitute the coordi: 
nating group. Weekly telephone co” 
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ferences and reports, periodic meet- 
ings and trips over the territory by 
these consultants aid greatly in pool 
operation. Under the general guidance 
of the operating committee, the co- 
ordinating group prepares operating 
programs, schedules system tests, ad- 
vises on calculating board studies and 
other technical matters, and generally 
acts as a clearing house of information. 

\s compared with the figures given 
on rated capacities, it is interesting 
to note to what extent the energy load 
is carried by the various available re- 
sources. In the twelve months begin- 
ning July 1, 1945, scheduled distribu- 
tion of energy load under critical 
water conditions is: Generation from 
natural stream flow, 83 percent; from 
storage, 12 percent; from steam, 2 
percent, and miscellaneous purchases, 
3 percent. Needless to say, better than 
critical water is to be expected, in 
which case the first item will increase 
and the last two will virtually vanish. 
The reservoir storage, small as it is, is 
not all controllable. This indicates the 
narrow margin of operating flexibility 
and the need for extreme care in 
scheduling the storage that is control- 


license restrictions, need for a “hole” 
to catch floods, etc., but the bottom of 
the lake is still more nebulous due to 
emergency reserve requirements and to 
physical, political and mental restric- 
tions. Once the volume of water in a 
reservoir is computed there comes its 
conversion into potential kw.-hr. This 
too, depends upon many variables, 
such as whether one assumes a wet year 
with its attendant waste or a dry year, 
whether plants are operated at peak 
capacity or peak efficiency, variable 
head, etc. With the foregoing reserva- 
tions, the breakdown of the 2.8 billion 
kw.-hr. of storage in the Pool is given 
in the accompanying table. 

Of the total gross storage listed, the 
1945-47 operating program calls for 
use amounting to 2,525 kmwh., or 91 
percent of available. The difference 
represents largely reserve usable only 
in extreme emergency. This program is 
based on critical low water conditions 
for the entire Northwest, and under 
such conditions most of the reservoirs 
are virtually empty when the rains 
come. This is as it should be. 

Strategic value of storage is well il- 
lustrated in the accompanying graph of 


Breakdown of 2.8 billion kw.-hr. storage in Northwest Power Pool 








NAME AND STATE UTILITY KMWH. 
American Falls, Idaho................ DOG. wa dcdendcadaw keene hewkeaict 12* 
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lable. This is particularly true since, at 
the most critical period in the dry sea- 
son, as much as 40 percent of the en- 
tire pool load is carried by storage. 


Reservoirs 


Storage reservoirs of the eleven pool 
members have a total capacity of 2,776 
kmwh. (millions of kw.-hr.) This does 
not include Bear Lake in Utah which 
contains an additional half billion 
kw-hr. The total is not a precise fig- 
ure as the energy value of a reservoir 
depends upon many factors. It is dif- 
fcult enough to fix the top elevation 
cause of irrigation requirements, 


average loads and resources, which 
shows, among other things, estimated 
average load and firm resources of the 
pool. It is seen that the area, i.e., the 
energy, represented by draft on storage 
is small compared to the total area. 
Nevertheless, in January, 1946 and 
1947, the vertical ordinate of the stor- 
age, i.e., the total kilowatts of load 
carried by storage, represents 40 per- 
cent of the total load. 

There is controllable storage and 
non-controllable storage and all grada- 
tions of controllabilty in between. A 
controllable reservoir might be loosely 
defined as one in which the storage can 


ELECTRICAL WORLD e February 2, 1946 








be accumulated in the wet season and 
held for use when, as and to the extent 
needed during the dry season. In ad- 
dition, there must be sufficient down- 
stream generating capacity to utilize 
the variable flow with small wastage. 
The Cushman reservoir of Tacoma City 
Light, the enlarged Ross reservoir of 
Seattle City Light, the Hebgen reser- 
voir of the Montana Power Company 
are typical, controllable reservoirs. 
Non-controllable reservoirs may be so 
for various reasons. Drafting at a 
uniform rate may be required because 
of limited machine capacity or danger 
of damage to property owners from 
surges in the river or from avoidable 
floods. Ownership of the stored water, 
or part of it, by irrigation interests 
may limit controllability for power 
purposes. 


Basic Principles 


To guide the coordinating group in 
working out the various programs, 
schedules and reservoir rule curves in 
a manner acceptable to the pool mem- 
bers, the operating committee estab- 
lished and agreed upon a set of basic 
principles. In their present form 
these principles or fundamental rules 
have been “through the wringer” 
many times as more and more experi- 
ence was gained. Before discussing 
these it may be well to define a few 
terms used that are not self-explana- 
tory. Among them are: reservoir rule 
curves, critical water, and freeze-ups. 

A rule curve is merely a time sched- 
ule of reservoir draft. For each stor- 
age reservoir a rule curve is estab- 
lished which shows the elevation of the 
reservoir at any time during the draw- 
down and subsequent filling periods. 

Critical water is the lowest water 
condition that is expected to occur sim- 
ultaneously over the entire pool area. 
It is based on historical flows and is de- 
termined by calculating each system’s 
hydro resources for a number of low 
water years, and picking out the year 
of over-all minimum resources for the 
pool as a whole. For the Northwest 
Power Pool the year beginning July 1, 
1936, is the critical water year. 

Freeze-ups is a word not found in 
the dictionary, but well known to the 
Northwest. Freeze-ups represent re- 
duced output due to prolonged sub- 
freezing weather. This results in “neg- 
ative” river flows, meaning that down- 
stream flows are less than flows fur- 
ther upstream, disruption of the sched- 
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uling of storage water and reduced 
system output. 

The “Operation of Reservoirs” and 
the rules therefor as set up by the op- 
erating committee are given below. 
The rules have been rephrased for pur- 
poses of clarity and brevity. 

1. Preparation of rule curve. Pre- 
pare a rule curve for each reservoir 
showing reservoir draft versus time, 
based on critical water and estimated 
loads and providing for complete uti- 
lization of all available storage. 

The rule curves, prepared by the co- 
ordinating group in cooperation with 
the reservoir owner, are drawn up for 
the individual reservoirs only after 
the monthly utilization of over-all stor- 
age requirements for the entire pool 
have been determined. These vary with 
the load and assumed natural stream 
flow resources but the total storage 
draft for all the reservoirs of the pool 
during the dry months cannot exceed. 
and in fact should just equal, the total 
storage available. 

Once the over-all scheduling of stor- 
age draft has been done, it is necessary 
to allocate the draft among individual 
reservoirs in such a manner that the 
total will follow the pool schedule. 
Other things being equal, this would 
be accomplished on a simple pro rata 
basis. But, unfortunately for the hap- 
less allocator, other things are decid- 
edly not equal. Some of the limiting 
factors affecting the allocation of stor- 
age draft among the individual reser- 
voirs will be discussed later. The sec- 
ond “rule” is: 


2. Rule curve gives minimum ele- 
vation. Reservoirs are not to be 
drawn below the rule curve except: 

(a) When failure to do so would 
necessitate dropping load. 

(b) When unforeseen emergency 
conditions require it temporarily. 

(c) When the approaching end of 
the drawdown season prompts a revi- 
sion in the operating regime. 

(d) Where there is assurance of 
adequate generating and transmission 
facilities for bringing reservoir back to 
the rule curve in a reasonable length 
of time. 

This principle or rule really means 
that the rule curve is to be considered 
as the minimum elevation to which a 
reservoir should be drawn. This is the 
result of another principle, not directly 
related to reservoir operation, to the 
effect that, regardless of what has oc- 
curred up to any given point in the 
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drawdown season, critical water may 
occur from then on. Since the rule 
curve calls for an empty reservoir at 
the end of the dry season of a critical 
water year, it is evident that, if the 
reservoir is drawn below the rule curve, 
it may become empty before the dry 
season ends. That’s bad. 

But there are mitigating circum- 
stances. Some are indicated in excep- 
tions a, b, c and d under Rule 2. No 
one quarrels with exceptions a and b. 
The load must be carried and that’s 
that. The same holds for exception c 
provided the change in operating re- 
gime is handled as a pool matter and 
is not unilateral and unknown to the 
other systems. Under exception c the 
operation would be somewhat as fol- 
lows: 


Operator A may find that, so far as 
his own system load is concerned, he 
can safely carry his load under critical 
conditions even if he does go below his 
rule curve. Naturally it is to his ad- 
vantage to use or to sell the energy 
represented by this additional draw- 
down and he broadcasts his intention 
of doing so. Assuming that all other 
reservoirs are on the rule curve, one 
or more other systems would then find 
it profitable to buy from A the energy 
represented by the proposed additional 
draft. In such a case this stored energy 
would merely change ownership and 
the reservoir water level would remain 
on the rule curve. 


Weather Conditions 


Exception d permits the system op- 
erator, while keeping an eye on the 
rule curve, to take a look at the weather 
occasionally. If it is raining generously 
and ground water levels are high, it is 
a little artificial, not to say foolish, to 
assume critical dry conditions begin- 
ning tomorrow. Hence, in the last 
analysis the rules and the rule curves 
are for guidance and not for tyran- 
nical dogma. 

But there is danger in too much 
latitude. Logically, reservoirs should 
be drawn upon when the weather is 
dry and replenished when the weather 
is wet. But here human nature seems 
to function in reverse. When rainfall 
is non-existent the operator is inclined 
to fear that it never will rain, so he 
buys energy, sometimes even steam en- 
ergy, rather than draw upon his own 
reservoirs. Contrariwise, when a heavy 
shower comes, the operator is apt to 
assume hopefully that this is it and 


that his troubles are over. Accordingly 
he reduces his purchases and orders all 
hydro plants wide open! Comes now 
Rule 3. 

3. Rate of reservoir draft. Each 
reservoir shall be drafted to follow the 
rule curve except: 

(a) When excessive natural flow, 
freeze-ups or other physical obstacles 
prevent such drafting. 

(b) Where drafting at a reduced 
rate will not increase steam generation. 

(c) Where drafting at less than the 
rate called for on one reservoir results 
in drafts greater than that called for 
on another reservoir. 

(d) When there is storable surplus 
hydro in the pool not usable for steam 
replacement. 

(e) Where present storage of low 
cost energy reduces need for high cost 
steam generation at a later date. 

Whereas Rule 2 warned against go- 
ing below the rule curve, Rule 3 calls 
for staying on the curve, i.e., not going 
above it. This is a good rule but dif- 
ficult to follow. One reason for this, 
as indicated in exception d, is that the 
water supply is generally much better 
than critical. This is of course a happy 
condition but results in greatly reduced 
interchange and correspondingly in- 
creased non-usable, non-storable sur- 
plus hydro. Naturally the possessor of 
such unsalable surplus has no particu- 
lar cause for rejoicing. 

The list of exceptions to this Rule 3 
has grown with time and experience. 
Most of them are self-explanatory. 
Many of them overlap considerably. 
Exception c, which refers to compen- 
sating movements of reservoirs. has 
occasionally been applied in a some- 
what broader sense. So long as there 
is sufficient peaking capacity in the 
pool (which there always is), and suf- 
ficient transmission capacity (which 
sometimes there is not), drafting a 
reservoir below its rule curve is not 
cause for alarm if the total usable en- 
ergy in storage has not fallen below 
the aggregate rule curve for the entire 
pool. 

Exception e is a matter of probabil- 
ities. The system operator must decide 
whether to buy cheap surplus now and 
store it or run the risk of having to 
buy more costly energy later. Sup- 
pose the early purchase costs $100,000 
and the late $400,000. The chances 
are say | in 5 that later months will 
be dry, in which case he will need that 
additional energy. On the other hand, 
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if he does not buy the energy now, the 
chances are 4 out of 5 that he need not 
buy it at all. But the odd chance of 1 
in 5 may come up and then he is stuck 
for the larger amount. So on the early 
purchase he pays $100,000 a year, 
whereas on the late purchase he pays 
$400,000 once in five years or $80,000 
a year average. In such a case procras- 
tination pays. 


Energy Loans 


Closely related with this matter of 
probabilities is the practice of lending 
energy out of a reservoir. Such energy 
is delivered to another utility but has 
a string tied to it so it can be reclaimed 
when and if needed later. Rule 4 sets 
up the routine for this. 

4. Lending stored energy. A utility 
having a reservoir above the rule curve 
may wish to conserve this added energy 
as insurance against the risk of having 
to purchase high cost energy later. It 
can do so and still draft the reservoir 
down to the rule curve by lending such 
energy to another utility. 

{a} 
that the receiver will return the energy 


A condition of such a loan is 


upon request regardless of its cost. 

(b) Other terms and conditions are 
to be agreed upon at the time of mak- 
ing the loan. 

This rule permits a reservoir owner 
to establish a guaranteed credit with 
another pool member, a credit which 
he can cash in on at any time in ac- 
cordance with the agreement. This is 
merely another incentive for staying 
on the rule curve. - 

From the pool standpoint the loan 
transaction permits the utilization of a 
badly needed hydro resource now, and 
a corresponding saving in fuel, with- 
out the resource being lost to the 
original owner. In addition, it re- 
moves the possibility, or rather the 
probability, that this stored energy 
will be wasted later in the season. 

The first attempts at*lending stored 
energy resulted in numerous difficulties 
due to misunderstandings as to what 
had been agreed upon, and unfamiliar- 
ity with the many factors to be consid- 
ered in setting up such an agreement. 
These causes for surging blood pres- 
sures have been gradually removed by 
Preparing a “tickler list” containing 
all the known and foreseeable items to 
be discussed and agreed upon in any 
Proposed lend-lease transaction. This 
tickler list is given later. 

The next rule is closely tied in with 


ELECTRICAL WORLD @ February 2, 1946 


Rule 3 c, which permits staying above 
the rule curve by purchasing present 
cheap surplus energy in preference to 
later purchasing high cost energy. 
Rule 5 places a limit on this operation. 

5. Limiting outside purchases. A 
utility, desiring to conserve energy in 
storage by purchasing outside energy 
(in order to avoid the risk of incurring 
the generation of higher cost energy at 
a later date). shall limit its purchases 
to the amount it can physically take 
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limitations develop that make such op- 
eration necessary. 

The evident purpose of this rule is 
to conserve fuel, which is the second 
prime objective of the power pool, the 
first being that the load must be car- 
ried. It implies that each utility has 
full knowledge of the general situa- 
tion with regard to reservoir elevations 
versus rule curves. Such information 
is in fact distributed weekly through 
the coordinating group by charts, ta- 
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AVERAGE LOADS and resources under critical water conditions on Northwest Power 
Pool for the period from July, 1945, to June, 1947 


into its system at the time. 

This involved rule is intended to in- 
sure general and widespread distribu- 
tion of available surplus without un- 
necessary waste and prevents one util- 
ity from assuming the role of broker 
in the purchase and resale of pool sur- 
plus to other utilities. 

6. Limiting steam generation. Steam 
plants should not be started while 
reservoirs are above rule curves with- 
out consulting other utilities to deter- 
mine if such steam generation could 
be avoided, except: 

(a) In case of an operating emer- 
gency requiring such additional gener- 
ation to avoid dropping load. 

(b) Where the steam generators are 
required for power factor correction. 

(c) Where unforeseen transmission 


bles and brief reviews of current op- 
erations. 

7. Refilling reservoirs. Rule curves 
shall provide for refilling the reser- 
voirs by July 1 on the basis of the 
lowest recorded runoff during the fill- 
ing period. After the drawdown 
period, reservoirs shall be refilled in 
accordance with this rule curve except: 

(a) When minimum =e generation 
fails to bring the reservoir up to the 
rule curve. 

(b) Where water conditions can be 
predicted to be assured of filling later. 

(c) When’ steam generation is 
necessary to provide the energy to fill 
the reservoir. 

This rule and other important as- 
pects of reservoir operation will be dis- 
cussed in a subsequent article. 












Three-Mile Feeder Combines 


Four Types of Construction 


Open-wire, aerial cable, submarine and underground construction are 





ROUTE of the new 13.8-kv. line of Cen- 
tral Illinois Electric & Gas Co., which 
serves an ordnance plant on the north- 
ern outskirts of Rockford, departs only 
5 percent from a straight line in its 
entire three-mile length from source to 
load. Yet in that short distance four 
fundamentally different types of trans- 
mission construction have been em- 
ployed; overhead open-wire construc- 
tion, aerial cable, submarine, and un- 
derground parkway cable. 

Because this line traverses the heart 
of the Rockford residential area, where 
conventional overhead construction 
would be inharmonious with the sur- 
roundings, the company has used every 
design means available to make this 
war-plant feeder as inconspicuous and 
unobtrusive as possible. 


Use Vertical Configuration 


Even the two open-wire sections of 
the line, threading a warehouse and 
business district with some intermin- 
gled residential area, were unconven- 
tional. Recourse was had to a “‘cross- 
armless” construction with the three 
4/0 stranded conductors supported in 
a vertical configuration by 25-kv. line- 
post insulators on the top and side of 
poles. Since the ordnance plant load 
requirements were indefinite, pole 
heights were selected to provide room 
for double-circuit crossarm construc- 
tion. This automatically provided space 
for the present vertical configuration 
with its attendant construction sim- 
plification and saving of materials. 
The vertical configuration makes a 
“cleaner” appearing line and provides 





* — Distribution Superintendent 
+ — Senior Electrical Engineer 
t — Distribution Engineer 
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combined to render 13.8-kv. war-plant feeder circuit unobtrusive in resi- 


dential area—Vertical, crossarmless open-wire configuration gives hori- 


R. M. BERT*,R. D. LORENZt and J]. J]. GRAVEN#, Central Illinois Electric & Gas Co., Rockford 


better building and tree clearances. 
Route of the open-wire section was 
along that of an existing 4-kv. line. 
It was found that the new line could 
be built into this low-voltage circuit 


. by replacing alternate poles and re- 


arranging the 4-kv. line on each new 
pole. Alternate existing poles were re- 
placed with 60-, 65-, and 70-ft. class 1] 
and 2 full length toxitized-treated, Pen- 
trex butt-treated western red cedars. 
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Conductors were strung for a maxi- 
mum loaded tension of 2,000 lb. with a 
200-ft. ruling span. Vertical spacing be- 
tween the top (ridge) and middle con- 
ductor was 5 ft. 9 in.; between the mid- 
dle and bottom conductors 5 ft. 6 in. As 
previously noted the conductors were 
carried on line-post insulators bolted 
directly to the pole or, in the case of 
the top conductor, to a ridge iron. 

Where double insulator support was 


JUNCTION POLES are the exception to the rule of no crossarms on the open-wire section 
of the Barnes line. Note underbuilt 4-kv. line 
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AERIAL TO UNDERGROUND armored parkway cable tran- 
sition is by direct splicing. Aerial cable is supported on rings 


from ¥2-in., 18,800-lb. steel messenger strand 


required at telephone crossings and 
similar locations, two line-post insu- 
lators were bolted 12 in. apart on the 
base of an 18 by 18 in. triangular steel 
plate bolted to the pole base-up. 


Aerial Cable Used 


The aerial cable section, about 3,000 
ft. in length, passed through a residen- 
tial and business area that is heavily 
congested with tall trees, a fact that ac: 
counts in part for the use of aerial cable 
in preference to open-wire construction. 

To support the cable, which weighs 
10.3 lb. per ft., a new and heavier pole 
line was installed to replace the lighter 
one that supported existing 4-kv. road- 
side distribution circuits and the trolley 
bus system. The new 40- and 50-ft. 
class 3 poles were spaced 90 to 100 ft. 
apart, 

Messenger used was 4-in. 18,800-lb. 
high-streneth steel strand from which 
the cable was suspended in rings spaced 
at 15-in. intervals. The messenger was 
strung at a tension of 7,400 lb. for a 
ruling span of 120 ft. and allowed to 
stand for two weeks before the 350,000 
“tt. mil shielded three-conductor, com- 

Pact sector, type H, lead-sheath, aerial 

cable was pulled in. This tension was 





SUBMARINE CABLE carries circuit under 
Rock River at point where park and 
lawns extend to river bank on the far 


shore. Shore sections buried 3 ft. 


selected to give a maximum loaded ten- 
sion on the messenger of less than 60 
percent of ultimate, or about 11,200 lb. 
Under heavy loading conditions the 
maximum load, in the plane of the re- 
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AERIAL CABLE in neighborhood shopping area was installed 
on existing steel poles that supported the 4-kv. distribution 
lines and trolley bus system 

























sultant, imposed on the messenger by 
the cable is 13.9 lb. per ft. 

Different schemes are used to sup- 
port the messenger strand on wood and 
steel poles. Cable and messenger at- 
tachment to wood poles were made by 
two 2-in. machine bolts, safety strap 
and three bolt suspension clamp 25 fet. 
above ground. Space between the cable 
and pole, sufficient to prevent chafing, 
is provided by two extra nuts on the 
through bolt between suspension clamp 
and pole. At steel poles, the messenger 
is attached to a pole band by a clevis 
having 2- by 4-in. machine bolt 
threaded through the center hole of a 
three-bolt messenger suspension clamp. 
This bolt is long enough to bear against 
the steel pole so as to hold the cable 
away from the pole face. This scheme 
for mounting the cable on steel poles 
has proved so satisfactory that it will 
probably be used in the future for sup- 
porting cable from wood poles in pref- 
erence to the through-bolt scheme. 

One end of the aerial cable is spliced 
directly to the underground cable riser 
at the first aerial-cable pole. At the 
opposite end, however, it terminates in 
a pothead from which leads are trained 
up, at the outer ends of 8-ft. crossarms, 
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AERIAL CABLE SUPPORTS of different 
types were used on (A) steel poles and 
(B) wood poles. At light angles cable 


was arranged as in (C) 25-ky. /ine-post insulator 


with #64 stud 
OPEN-WIRE, POLE-TOP arrangements show 
details of vertical construction at (A) tan- 
gent structures, (B) telephone crossings and 
(C) cable junction poles 


25 kv. line- 
‘ , post insulator’ 

to connect with the dead-ended vertical with $x12 
conductors of the overhead open-wire pes ; 


line section. 


Two line-post , ri 
insulators F 


Submarine Cable Section 3 
#10" / 
Where the feeder route cresses the machine bolt 
Rock River, wide lawns sweeping down 
to the river bank and rights-of-way 
across private property made it virtu- 
ally mandatory to use submarine cable 
in the interests of appearance. The sub- 
marine cable used is 350,000 cir. mil. 


compact sector, Type H, shielded, lead 


Bottom 13.8 kv. 
phase wire on 
road side 
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Detail of insulator plote 
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covered with No. 4 B.W.G. steel wire 
armour for 15-kv. ungrounded neutral 
service. Shore sections of the cable are 
buried at a depth of 3 ft. 

Connection between the submarine 
cable and the aerial cable is a short 
section of underground cable consisting 
of 715 ft. of 350,000 cir. mil. three- 
conductor, type H, armored parkway 
cable buried directly in earth at a depth 
of 30 in. Cable in the trench is covered 
with creosoted pine 2- x 4-in. timbers 
as “pick” protection. The underground 
cable is spliced directly to the aerial 
cable at one end and to the submarine 
cable at the other. 


Line Terminal 


The line, which has an estimated ca- 
pacity of 7,500 kva., taps a double cir- 
cuit 13.8-kv. tie line extending between 
the Rockford generating station and 
132/13.8-kv. Charles substation in the 
east part of the city where the Rockford 
system is interconnected with another 
utility. Thus the new circuit has the 
advantage of two sources of supply, 
each provided with suitable fault inter- 
rupting facilities. 
Sectionalizing switching 
feeder consists of a 15-kv. 
three-pole outdoor type load disconnect 
switch at the supply terminal of the 
line. The switch is capable of interrupt- 
ing load currents up to 400 amp. at 
moderately low power factors and is 
provided with a motor-operated mech- 
anism arranged for remote control from 
the generating station 1,100 ft. distant. 


for the 
{00-amp. 
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Power Supply Aspects 


of Nuclear Research’ 


Transmission facilities simplified—Reliable service a primary function— 


Huge electromagnets and close controls required special designs still 


held military secrets—New era opens in atomic power development 


R.R. WISNER?, Asst. Chief Elec. Engr., Stone & Webster Engineering Corp., Boston, Mass. 





PUBLICITY ABOUT THE ATOMIC 
energy program given in the Smyth 
report to the mass spectrograph, the 
cyclotron, and the Van Degraff atom 
smasher should convey to many of you 
engineers that electric power supply, 
electromagnets and electronics play 
important parts in the process of sepa- 
rating the isotopes of uranium on a 
commercial scale by electro-magnetic 
means. 

It is now no secret that we built 
some very large magnets. Motor-gen- 
erator sets are used for excitation and 
each one has a definite duty of giving 
100 percent service continuity on 100 
percent annual load-factor basis, no 
standby on reserves provided. 

For the cyclotron and the mass spec- 
trograph, steadiness of the magnetic 
field is of the utmost importance. A 
regulating device for the m.g. sets and 
magnets was developed that held the 
magnet excitation to a variation of less 
than one part in 5,000. 


Magnets a Problem 


Usually the matter of insulating for 
operation at 300 to 1,000 volts d.c. 
to ground would present no serious 
problem to the electrical engineer. You 
would probably believe that a good air- 
dried fibrous insulating board soaked 
in oil would suffice; but in this case 
it was not so simple, betause there are 
about 40 tons of such insulation be- 
tween the conductors and ground in 
one magnet. Two simultaneous grounds 
on the electric circuit of one of these 
magnets would be a catastrophe. 


—_ 

* From a paper before the Boston section 
November 20, 1945. 
Project Engr., Atomic Bomb Develop- 
Tennessee area. 
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Moisture, magnetic particles and rust 
were our worst enemies. Considerable 
heat is generated in these giant elec- 
tromagnet coils, and transformer oil 
was used as the cooling medium, 
through heat exchangers. All fibrous 
insulation had to be thoroughly dried. 
the oil piping system had to be made 
and maintained scrupulously clean and 
dry, and the installation had to be 
made with the greatest care. The di- 
electric strength of this oil is kept at 
a value higher than in the 154-kv. trans- 
formers supplying the project. 


Aid from Physicists 


The d.c. field of a generator or large 
d.c. solenoid has quite a kick when 
the current is interrupted. In this case 
we really had a problem in handling 
the switching and the open and short- 
circuit protections of the magnet and 
its coils. Among other things we in- 
stalled ingenious protective devices 
across the individual coils. The physi- 
cists did a remarkable job in working 
out the characteristics of the magnets. 
since the actual results obtained were 
above expectations. 


A Radio “Ham/’s” Paradise 


With the cyclotron and mass spec- 
trograph are associated sources of high 
voltage direct current supply that must 
meet exacting requirements in adjust- 
ment and constancy of potential, viz.. 
one part in 2,500 to 5,000. To provide 
the required power supply and its con- 
trols, many thceusands of standard 
items, particularly electronic, were used 
in very ingenious circuit arrangements. 

As in a radio station, cooling with 
water having a very high resistance 








value is required to give adequate in- 
sulation to ground on some of the 
high voltage circuits. For this project 
there was developed a high resistance 
water cooling system using contin- 
uously deaerated deionized water which 
allowed the use of common materials 
for the water piping circuits. Many 
hundreds of thousands of feet of special 
cable were designed and placed in suc- 
cessful operation. The power sources 
to high voltage supply units and ac- 
cessories, such as Kinney and diffusion 
pumps, are taken from unit substations 
by radial feeders and mains. 


Future Atomic Power Outlook 


With respect to the future possibili- 
ties of the electromagnetic process in 
the development of atomic power, it 
appears to me to have almost unlimited 
scope. I believe that method to be 
most versatile in the commercial sepa- 
ration of any of the many isotopes. It 
should be possible to work out an 
atomic energy combination that, while 
not so efficient and violent an explo- 
sive as U-235 or plutonium, could be 
more practical, plentiful and econom- 
ical for power generation purposes, for 
example, as gasoline is to TNT. By 
the accomplishment of obtaining and 
successfully controlling relatively large 
quantities of atomic energy, | believe 
there has been created a new field for 
scientific and commercial development 
of power generation and utilization. 
Edison spent years searching for a prac- 
tical and cheap means of converting 
fuel directly into electrical energy. It 
may be that we are now nearing some- 
thing even better than the answer to 
that problem. 






Power Company Takes Lead 
in Area Industrial Development 


Puget Sound Power & Light organizes and implements program to attract 


industries to central and western Washington and to reinspire Iccal 


C.T. BAKEMAN,* Puget Sound Power & Light Co., Seattle, Washington 


enterprise—Group action plan organizes each community 





GROUP ACTION is the key-note of a 
comprehensive industrial development 
program being carried out by the Puget 
Sound Power & Light Co. in a plan of 
partnership with the communities it 
serves covering western and central 
Washington—the industrial heart of 
ithe State. 

The Chamber of Commerce of the 
City of Bellingham (population 33,- 
000) was the first community organiza- 
tion to take advantage of this program, 
and this group action has now mate- 
rialized in the industrial brochure 
“Profit for Your Industry,” portions of 
which are illustrated in this article. 
The whole program dates back over a 
year ago when a few of the business 
leaders of Bellingham began to ask 
themselves what that city was going to 
do about the reconversion of greatly 


* Director 


of Industrial Development 


expanded war industries and about the 
continuing industrial growth of the 
city. They called in the power company 
for assistance and out of these discus- 
sions grew a group action plan which 
now is available to the entire territory 
served by Puget Power. 

The group action plan first organ- 
ized the industrial and civic leadership 
of the community into a group of ac- 
tion committees to prepare a thorough 
inventory of the industrial advantages 
and factors of the area. All segments 
of the community were included, in- 
dustry, commerce, labor, agriculture, 
local government, etc., cementing these 
elements together in an action program 
with an objective (payrolls and pros- 
perity) of direct benefit to each. Com- 
mittees were set up on markets, raw 
materiais, basic industries, agricultural 
resources, human resources and living 
conditions, power, water, and other fa- 


RESULTS 


cilities, local government, industrial 
sites, etc. 

The facts developed by these com- 
mittees were then turned over to the 
power company industrial specialists 
for supplemental information and for 
careful checking. Other authorities 
were called in to check on the facts and 
for advice. These facts were then 
boiled down and pointed up to the 
most important factors that would be 
conducive to the expansion of existing 
industries and would attract new indus- 
tries to the area. The power company 
made available the services of its ad- 
vertising agency for arrangement, lay- 
out and illustrations of these facts in 
an effective printed salesman of the 
Bellingham and Whatcom County area, 
resulting in the brochure “Profit for 
Your Industry.” 

The entire project was under the 
supervision of a top steering committee 








THE EDITOR’S REACTION to this article, when it was received 
from the author, was, “Very nice program, indeed. But is it just 
another one of those nice programs, like Huck Finn’s trial of 
prayer?” Remember how Huck reported that ‘Nothin’ come of it’’? 
The question was put to Mr. Bakeman and he came back with 
the following: 

“The project was aimed equally at the stimulation and develop- 
ment of local enterprise and expansion as well as at the attraction 
of industries from outside the area. 
program which we could not expect to accomplish over night, and 
the development of the prospectus, “Profit For Your Industry,” 
is only the first step or stage of this long-range program. The 


The latter is a long-range 


first result we are looking for here is the development of prospects, 
and in this respect initial results have been more than gratifying. 
Almost immediately letters of acknowledgement began pouring in 
to the Bellingham Chamber of Commerce and some were directed 
to our company. These are letters from all types of firms and 
organizations, both local, Pacific Northwest, and from points 
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throughout the United States, including industrial firms of various 
classifications, industrial engineers, letters from the trade and 
technical publications, from other chambers of commerce and from 
public officials. One of the most substantial forms of interest was 
expressed by the major consulting engineering firms which have 4 
strong influence in the location and construction of new plants by 
their clients. These responses may be considered a prime prospect 
list, and it is a part of this over-all prqgram to “follow-up” these 
prospects and these sources of additional prospects that are still 
coming in. 

“The most immediate and tangible result of the project has been 
a unifying of all elements of the community and the stimulation 
of local enterprise and capital to the profitable expansion oppor 
tunities ready at hand. Quoting Gerry Gannon, secretary of the 
Bellingham Chamber of Commerce: ‘The survey has made our 
people conscious of the splendid opportunities in this area. It has 
united the rural district of Whatcom County and the City o 
Bellingham as nothing else could possibly do. It has caused the 
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of the Chamber of Commerce, com- 
posed of business leaders of Belling- 
ham. This work was so thoroughly en- 
dorsed by the Chamber board that they 
authorized the publication of some 10,- 
000 copies of the brochure in three 
colors with a continuing and aggressive 
promotional program developed to 
make their silent salesman effective. 

A special “Town Meeting of the Air” 
was organized and produced with the 
cooperation of the State Radio Chain 
and the power company, dramatizing 
the group action program under way 
and presenting plans for the expansion 
of local industry, as a report to the 
community and the state. 

The Bellingham Chamber of Com- 
merce is now carrying out an aggres- 
sive sales promotion plan for new in- 
dustries, mailing the brochure to a se- 
lected mailing list of names of some 
five thousand industrial executives 
throughout the country. In addition 
to this broadcast mailing to selected in- 
dustries, the Chamber of Commerce 
has organized a plan whereby local 
executives of banks, branch offices, the 
power company and others will send 
copies of the brochure with a personal 
letter to business associates and per- 
sonal friends in industry who would 
find advantages in expanding their op- 
erations to this area. 

The group action program originated 
by Bellingham has now been taken up 
by other principal communities served 
by Puget Power. Eight other indus- 
trial areas have now set up their in- 
ventory committees and are in various 
stages of progress on this project. The 
power company’s efforts on industrial 


development do not stop here. In co- 
operation with three other principal 
privately owned utilities of the state, 
they have carried on a continuing na- 
tional advertising program, now run- 
ning in its second year. In prepara- 
tion is a complete industrial inventory 
of the area served by Puget Power. 
This activity is supervised and co- 
ordinated by the industrial develop- 
ment section of the general sales depart- 
ment. Frank McLaughlin, president of 
Puget Power, has this to say relative 
to this program: “We consider this in- 
dustrial development program one of 
our most important activities. The in- 
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dustrial prosperity and expansion of the 
territory we serve is essential for ex- 
panding sales of electrical energy to all 
classes of customers. Experience shows 
that each dollar of industrial power 
revenue will support an additional three 
to four dollars of domestic, commercial 
and institutional revenue. This activ- 
ity has proven a splendid means of 
cementing a firm partnership with all 
segments of the area served—industry, 
business, labor and agriculture—since 
all these groups have a real and com- 
pelling interest in the expansion of in- 
dustry and community income and 
prosperity.” 






lay citizen of Bellingham to recognize the true value of a chamber 
of commerce in the community. The work has stimulated business 
men and industrial men of the community to take a greater interest 
in community affairs. Even if no new industries are developed 
% a result of this study, the publication of the brochure has been 
worth the money in self-stimulus to Bellingham and Whatcom 
County.’ 

“The following are items of local expansion, many of them 


directly related to the industrial survey, with evidence of tangible 
lob-created results: 


l, Pacific Coast Paper Mill has started a $250,000 expansion 
a designed to increase its production of paper and use of 
ecal pulp by 25 percent, and employ 35 additional employees. 


2. A cold storage plant advocated by the survey is now under 
‘onstruction. The facilities will handle fish, principally, and 
*Pproximately 15 additional employees will be involved. 


a Negotiations = now under way with a large out-of-state 
a to build a receiving center with cold storage facilities 

gned to handle fish received from Alaskan waters, which was 
"te of the headline parts of the survey. 
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‘4, In the wood products field, the Forrest Furniture Co. is now 
developing an expansion program which will provide jobs for an 
additional 150 employees. 


"5. The Tank and Steel Co. has taken over the old shipyard 
location and is now building steel barges for the Alaska fishing 
industry, with a payroll increase of approx'mately 25 percent. 


“6, A new. modern 40,000-board-foot saw mill is being built on 
the port fill, which is one of the industrial site locations discussed 
in the survey. This will employ some 25 workers. 


"7, As a result of the agricultural survey. local farmers are now 
organizing a berry association for the purpose of stimulating the 
growing and marketing of this expanding industry. 


“We have, of course, many new industry prospects, both local 
and from outside the state, and there are new inquiries coming in, 
not only to our company but to the Chamber of Commerce at 
Bellingham and other communities. Many of these are in the confi- 
dential negotiating stage and we feel that Bellingham has an 
excellent opportunity for these prospects because they have the 
facts which new industries want to know.” 
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for Fixed Contacts 









Silver surfacing, while neither panacea nor vitamin, answers copper 


oxidation problem—Discussion of current-carrying aspect—Five tech- 





niques available—Bolted cleaved copper equal to silvering—Temporary 








jobs can be done with portable plating outfits 
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SILVER SURFACING of fixed con-  a-fixed-contact discussion nor are the In A.I.E.E. No. 27 Standard for D 
tacts does afford an answer to the situations requiring special designs Switchgear Assemblies, there is a para- : 
problem of copper-surface oxidation and materials to withstand arcing. graph that bears on the subject under 
where it occurs. It has merit but at discussion, as follows: * 
it is not a panacea for all joint ills nor Oxidation of Copper 27-252 Enclosed Switchgear—En- 7 
is it a form of vitamin that somehow Copper is subject to oxidation and closed switchgear shall be so designed 0 
“‘jazzes” up equipment so that itcan do when it is oxidized it will have an ap- that the average air temperature inside P 
more work. It cannot make up for in- _ preciably higher contact resistance, and any compartment of the enclosure shall : 
adequate pressure nor can it overcome trouble from overheating may result. not exceed 15 deg. C. over the ambient pl 
dirt contamination. The oxidation has a time-temperature air temperature outside the enclosure 7 
eon eee characteristic. There is no one temper- when all parts of the equipment are ° 
Classification of Contacts ature that can be stated as the oxida- carrying rated current. " 
Discussion here will be confined to tion point. Copper at moderate tem- “The temperature rise of busses and b 
the advantages and comparative merits peratures will oxidize if the time is connections when carrying rated cur- : 
of silver surfacing for fixed contacts long, or if the temperature is high, — rent shall not exceed 30 deg. C. over the 
and for those contacts of a movable oxidation can occur in a comparatively ambient air temperature outside the en- 
nature in which non-arcing under cur- — short time. closure unless all conducting joints and 
rent interruption is not the major fac- Everyone is familiar with the stand- terminal connections within the enclos- tro 
tor involved. The remarks are confined ards of a 30-deg. C. rise above a 40- ure are brazed, welded, silver-soldered, ele 
to the benefits of silver surfacing in deg. C. ambient for copper bus and air soldered when separately held mechan- mel 
maintaining good current-carrying devices generally. With a total tempera- ically, and all contacts silver-surfaced big 
qualities at fixed contacts. ture of 70 deg. C. it might be years be- or equivalent in which case the tem: the 
1. Fixed contacts may be bolted or fore copper would be oxidized. Also perature rise shall not exceed 30 deg. to | 
clamped. 40 deg. C. is only 104 deg. F. and_ CC. over the average air temperature in- VI 
2. Moving contacts may have focus there are many sections in a station — side the enclosure.” id 
on opening or closing and— where the ambient exceeds that value. This indicates that if silver surfacing n 
a. carry rated current and inter- With the trend to enclosure of bus _ is used the ambient may go up 15 deg. mn tl 
rupt at no current. and equipment, the load losses in the and the total temperature increase from : 
b. carry rated current and inter- bus and equipment itself make for a 70 deg. to 85 deg. C. In a bus with ami 
rupt rated current. higher ambient, which means a total no enclosure, that might mean an in- A 
c. carry rated current and inter- operating temperature of much more crease in load carried of, say. 20 per _ 
rupt specified overloads. than 70 deg. C., and oxidation troubles cent. a 
Rated currents can be subdivided will start. In equipment devices such a general ick 
into very small (perhaps up to 100 , overload factor could not be used be 2 
amperes), medium (say 100 to 1,000 Silver cause of the particular shape and cul- - 
amperes) and heavy (1,000 to 10,000 Silver has the feature of not oxidiz- rent distribution that might be em tis, 
or more amperes). Light auxiliary ing at normal temperatures and at tem- ployed. What additional load can be a fac 
switches, relay contacts fall in the peratures considerably in excess of carried because of silver surfacing he, 
small-current class. They have unique those normal temperatures. Just what to what total temperature silver sur Ne jc 
problems such as making and breaking _ the safe limit is for the operation of a faces can be carried is not yel fixed. | In 
a small number of times or a great silver surfaced device has not been de- Some work of a standardizing nature sri 
many times; they may make and break _termined—it is known it is 15, 25 or is to be undertaken by the A.LEE “ey 


under load. They are not germane to 
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even 50 deg. more than for copper. 


in the post-war period. 
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Silver surfacing is a broad term 
which covers the following: 

Silver plating—Electrolytic tank 
jmmersion. 

Silver plating—Electrolytic brush 
type. 

Silver—rivets and wire, inserts 
made integral with conductor material 
under high pressure. 

Silver sheet amalgamated on. 

Silver sheet brazed on. 

Ordinary silver plating as used on 
good plated table silverware is of the 
order of 0.0005 to 0.0008 in. On this 
same good silverware, the parts that 
get the most wear are provided with ex- 
tra plating or with silver insert. Where 
silver plating is used for bolted up con- 
tact surfaces, a very thin coating is al- 
lowable:—0.0002 to 0.0005 in. should 
be sufficient. On the Boulder bus there 
was a requirement of 0.001 in. 

Where there is wear of contact clos- 
ing and opening, it is felt that the thick- 
ness should be of the order of 0.002 to 
0,003 in. to insure long life. For tank 
plating, if certain parts are to be plated 
it means other parts that should not be 
plated should be masked. If the mask- 
ing is not carefully done the plating 
will go where it is not wanted and an 
expensive clean-up job is required. 
The work preparatory to plating must 
he clean, in fact extremely clean. 


Brush Plating 


Another form of silver plating elec- 
trolytically is the brush plating. The 
electrolyte is a liquid or paste. In this 
method a portable outfit is used. The 
big advantage of this method is that 
the parts to be silvered do not have 
to be disassembled and sent to a tank. 
\ limitation is again the great neces- 
sity of getting the surface clean. There 
have undoubtedly been improvements 
inthe past few years, but the thickness 
of plating in a reasonable time is very 
limited. 

A few years ago we checked a demon- 
‘tration operation and the time to do a 
ix3-in, square was 20 minutes. The 
thickness of the coat, as near as it could 
‘@ measured with a micrometer, was 
ot the order of 0.0001 to 0.0002 in. 
ltis easily seen that this method is not 
‘factory production job. It may be 
‘tty useful in plating parts right on 
the job without having to disassemble. 

In trying out the brush plating, we 
made what we thought was a nice job. 
thad a beautifubsilver mirror surface. 
‘ext morning we took another look— 
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the silver had disappeared. It had ap- 
parently been absorbed. It is difficult 
to tell from the appearance whether 3 
good job has been obtained. 


Rivets, Amalgam 


The method of silver surfacing by the 
use of rivets and wire inserts has proved 
very satisfactory where the method of 
forming uses enough pressure to in- 
sure a satisfactory and permanent bond 
with the conductor material. 

The amalgam joining process is one 
that has to be carefully controlled be- 
cause of toxic effects of mercury. This 
method did not prove to be all that was 
hoped for. 

One of the more recent methods is 
brazing on to the conductor with Easy- 
Flo, or similar material, a sheet of sil- 
ver on the place where silver is re- 
quired. 

Silver sheet can be purchased with a 
backing of Easy-Flo which simplifies 
the operation. Resistance and flame 
brazing are used, depending on the size 
and nature of pieces to be handled and 
manufacturing facilities and setup. The 
sheet is 0.010 in. thick. Sheet of 0.005 
in. can be obtained, but it crinkles more 
easily. It is more difficult and more ex- 
pensive to use. 

There are some materials such as 
Gibasloy, which is a sintered mixture 
of silver and nickel and has advantages 
for certain kinds of moving contacts. 
It can be readily brazed to conductor 
material. 


Good Copper Joints 


We have looked at a number of un- 
silvered bolted surfaces that have been 
in service for many years and we find 
that the surfaces under the bolts are 
clean. They are clean because the cop- 
per is in such intimate contact under 
the bolts that there has been no oxida- 
tion. As a matter of fact, we have made 
some tests on bolted-up silver surfaces 
and bolted-up clean copper surfaces 
and have run them for long periods 
of time and at very much increased tem- 
peratures—about 6 weeks at 120 deg. 
C. We have failed to find that the cop- 
per to copper contacts showed up any 
worse than the silver to silver contacts, 
or to put it another way, there was no 
improvement of silvered bolted sur- 
faces over bolted copper to copper sur- 
faces. 

Another statement might be made 
and that is that the surfaces not imme- 
diately under the bolts are not under 


very much pressure because bolted sur- 
faces in contact for some time show 
clean under the bolts but oxidized in 
other parts. The natural conclusion 
then is to state that a lot of the old 
draw-file finish requirements for bolted- 
up copper contacts made a lot of need- 
less effort. Copper is so soft that even 
if the total area of surface is beautifully 
cleaned and draw-filed there will still 
be oxidation on the copper which is 
not under the bolt pressure. 
Wherever we are asked to supply 
silvered surfaces for bolted-up connec- 
tions, we braze on a silver washer 
around the bolt hole. We then know 
that the silver is being used in the place 
where the pressure makes the contact. 


Field for Portable Outfits 


Though it might seem from the above 
that we do not think too much of a 
thin silver surface, we do believe that 
there is a field for the portable silver 
plating outfits that have been put on the 
market in the past few years. The big 
advantage of these portable plating out- 
fits is that the device can be taken to the 
work and it may not be necessary to 
undo a lot of connections and tear down 
equipment just in order to put on a 
small amount of silver plating. There 
are probably many switches, which due 
to higher ambients than were contem- 
plated or higher loads than were con- 
templated, have shown increased tem- 
perature rises. In such cases silver plat- 
ing, even though very thin, may prove 
to be a good temporary expedient, de- 
pending on the amount of use and wear. 


Silver Composition 


The terms fine, sterling and coin 
are used in referring to silver: fine 
silver is 99 percent silver; sterling sil- 
ver is 92.5 silver, 7.5 copper; coin sil- 
ver is 90.0 silver, 10.0 copper. 

Fine silver is generally used for silver 
surfacing. 


New Lamp Packaging Unit 


A new lamp bulb package, which 
will enable housewives to take home 
an assortment of lamps in a single 
easy-to-handle unit, has been developed 
by the Westinghouse Lamp Division. 
Herbert E. Plishker, advertising and 
sales promotion manager of the Bloom- 
field, N. J., plant, recently announced. 
The new carton holds two each of the 
40, 60 and 100-watt size lamps. 



















“NEW FRONTIERS” was the theme 
chosen by the Technical Program Com- 
mittee for the Winter Corivention ses- 
sions in New York, January 21-25, 
1946, and the discussions very defi- 
nitely carried out the objective. Re- 
sumed development of deferred proj- 
ects along with now-released secrets 
of the war provided the substance for 
most of the conferences and formal 
paper gatherings. 

Just what will the arrival of nuclear 
energy do to the electric power indus- 
try generally, and the electrical engi- 
neering profession in particular? That 
was a major “new frontier” theme 
setup by Morris Hooven’s technical 
program committee and it commanded 
large audiences at each of the three 
sessions devoted to it. One could come 
away from all the masterly discus- 
sions with a feeling that steam power 
is secure for years to come, but that 
eventually it may have to yield to 
direct conversion of nuclear energy 
into electrical. Conservative optimism 


C. S. Purnell, L. F. Hickernell 


New Frontiers Theme 
of A.I.E.E. Winter Sessions 


Conventioners inspired by vistas opened up by discussion of nuclear 


systems, transmission, measurements and hydroelectrics 





marked the arguments and the por- 
trayals but woven all the way through 
was the realization that electric power 
has had new zest and fresh glamor 
added to attract the enthusiasm of 
youth. As Dr. Dunning put it in the 
keynote address of the convention, 
“electrical engineers have built their 
careers on the electron; from now on 
they had better keep a weather-eye on 
the neutron.” High points of five other 
contributors will be found under the 
subheading “nuclear energy.” 


Industrial Topics 


Industrial discussions commanded a 
larger than usual share of the conven- 
tion discussions; there were three ses- 
sions, mostly informal in character to 
afford free play of intimate experiences 
on the part of the industrial engineer- 
ing membership. Two reports were 
submitted, a preliminary one on indus- 
trial voltage requirements and a defin- 
itive one on machine tool and _ proc- 
ess drives. 





CONVENTION COMMITTEE MEMBERS—G. J. Lowell, R. T. Oldfield, C. T. Hatcher, H. E. Farrer, C. Frei, J. L. Callah@n, H. H. Heins. 


record breaking value of 2,580. 


energy, industrial application of radar and other wartime developments 


—Groups, meanwhile, continue canvass of protective devices, excitation 


Typifying the flavor throughout was 
an off-the-record session devoted to new 
industrial uses of electronics result- 
ing from war-time developments. 
Doubt about the practicable applica- 
tion of radar equipment, for example, 
was largely dispelled by citation of the 
characteristics of hydrogen thyratrons 
as a substitute for rotary and enclosed 
gaps for momentarily high output 
pulsing. Tubes of astonishingly small 
physical dimensions were said to be 
available for peak outputs of up to 
2,600 kw. for sealing glass, welding, 
electroplating (without  depolariza- 
tion), plastic preheating, etc. Corres- 
pondingly high voltages and peak out- 
puts are available in the magnetrons 
which are promised to be applicable 
for similar uses. Meanwhile, there is a 
tendency to pause in seeking new appli- 
cations of high frequency heating while 
filling out the kw. and frequency gaps 
in equipment lines already developed. 

Registered attendance reached the: 
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Nuclear Energy 


Interest in the vista opened up for 
electrical engineering by the achieve- 
ment of atomic fission on a large scale 
was manifested by the heavy attend- 
ance at the Friday morning symposium 
on the subject on the heels of the 
Wednesday discussions by Professor 
Dunning, Edison Medalist Sporn and 
Major General Groves. Dr. Dunning 
had declared that the harnessing of 
atomic energy will become possible 
when metals capable of withstanding 
the high temperatures are developed. 
Some day the cheapened cost of U-235 
will let it displace coal as the fuel in 
big power plants, “but the boiler for 
the job has not even been designed,” 
said Sporn in accepting the medal. 
He and Dunning both emphasized the 
heavy shielding needed to safeguard 
workers, the weight of shield making 
anything but large marine or land sta- 
tions unfeasible. Also, it takes more 
than two pounds of material before 
the chain reaction becomes self-sus- 
taining due to the escape, otherwise, of 
the neutrons that maintain the process. 
Barium and cadmium control rods can 
be used as moderators to regulate the 
rate of “combustion.” 

A very significant statement by Dr. 
Dunning was that “later it may be 
possible to convert atomic energy di- 
rectly into electrical energy (presum- 
ably at high voltage) without use of 
turbogenerators.” He did not elabo- 
rate on the point but did say that it 
is awfully sad to contemplate the ter- 
rifically high temperatures available 
from nuclear fission and still not fore- 
see how their potentially high thermal 
efficiencies can be realized. 

At the symposium session Dr. K. K. 
Darrow (Bell Telephone Laboratories) 
refreshed the audience of 400 on the 
physics of fission and urged all engi- 
neers to watch the evolution of the pile 
process, saying “it has great import 
for civilization.” Dr. C. G. Suits 
(General Electric Director of Re- 
search) likened the pile to a stoker- 
fired boiler in which fresh fuel must 
be added and the waste products of 
the heat-release operation removed. 
Today the heat obtainable from the 
pile (the temperature is limited by the 
structure and the shield) is not com- 
petitive with conventional fuels. He 
joined Dr. W. E. Wickenden (Presi- 
dent of A.ILE.E.) in cautioning that 
Commercial availability of nuclear en- 





J. J. Orr, U. S. Rubber; James Murray and Michael Carlson. I-T-E Circuit Breaker; V. P. 
Hessler, University of Kansas; Dick Cox, I-T-E Circuit Breaker 


ergy is not going to make electrical 
energy greatly cheaper than at present. 
He believes that the significance of 
fission in the field of power applica- 
tion will continue to overshadow the 
merits for chemical and biological ap- 
plication. 

Philip Swain (Power) added that if 
the pile-process temperature is not 
feasibly high enough to generate steam 
at prevailing temperatures and _ pres- 
sures, comparatively small quantities 
of conventional fuels can be utilized to 
superheat the steam for the sake of 
efficiency. Dr. Joseph Slepian (West- 
inghouse) joined in the well-balanced 
conservatism and optimism which he 
saw in the Suits and Swain talks and 
agreed with them that the confinement 
of the potentialities of uranium iso- 
topes exclusively to heat release very 
definitely limits the impact on power 
plant operations. He intimated that 
hope should be held out for direct con- 
version of nuclear energy into electri- 
cal form. Right now the big deterrent 
is the cost of enrichment of U-235 but 
here again he looks for much progress 
in the field of isotope separation. 


Excitation Systems 


Excitation Systems for Synchronous Ma- 
chines. S. B. Crary and J. B. McClure (both 


General Electric). 


Enumerates requirements, offers termi- 
nology, outlines general specifications and 
compares excitation sources. 


Excitation Systems for Turbine Generators. 
M. D. (Westinghouse). 
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Tabulates comparative merits of 8 sys- 
tems including pilot, Rototrol, motor-genera- 
tor, house turbine and ignitron electronic, 
the latter promising to become competitive 
with the larger rotating regulating exciters. 


Motor-driven Exciters for Turbine Alter- 
nators. R. B. Bodine, S. B. Crary and A. W. 


Rankin (all General Electric). 


Criteria for decision and design for Day- 
ton 30,000-kw. turbogenerator; appropriate- 
ness facilitated by station and interconnec- 
tion reliability. Looked upon to supplant 
3,600 rpm. direct-connected exciters. 


Application and Performance of Electronic 
Exciters for Large A.C. Generators. H. A. P. 
Langstaff (West Penn), H. R. Vaughan and 
H. F. Lawrence (both Westinghouse). 


Tests on model answered criteria favor- 
ably. Unit next tried out on any of several 
paralleled generators. Dependable, installed 
anywhere, easy to maintain, high speed of 
response, easily adaptable to voltage regula- 
tion, relaying unaffected. Primer excitation 
needed for independent generator. 


Electronic Generator Voltage Regulator. J. 
E. Reilly and C. E. Valentine (both Westing- 
house). 


Regulated voltage balanced against refer- 
ence voltage built into electronic-tube regu- 
lator circuit. Suitable for application of thy- 
ratron exciter, field of main exciter or for 
firing voltage of Ignitron exciter. 


The Design of an Electronic Exciter for 
Large Generators. W. R. Farley and G. R. 
Marcum (both Westinghouse). 


Delta, 6-phase star off auxiliary bus; 3 
groups of 2 ignitrons, each with anode 
breaker; anode firing excitation of ignitrons; 
details of auxiliaries. 


Trend to greater reliability of large 
generating units, particularly in unit 
plant assemblies and particularly be- 
cause of the 3,600 rpm. speeds, this 
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F. R. Frishette, Appalachian Electric Power. 


Back Row—P. H. Adams, Public Service 


Electric & Gas; J. B. Harris, Rumsey Electric; R. E. Anderson, Delta-Star Electric: H. O. 
Sauer, Consolidated Gas Electric Light & Power Co. of Baltimore 


symposium was set up as explained by 
Chairman Krupy. Quite naturally, the 
opposing schools of thought collided, 
but on the whole, there was the con- 
structive spirit that presages moves 
toward standardizing the terminology 
and the requirements and specifications 
of the excitation art. Much of the dis- 
cussion on the first papers indicated 
that action in this direction was needed 
but that many comments would be filed 
before any commitments to paper could 
ensue. There was pro and con com- 
ment on the inclusion of the voltage 
regulation function in the excitation 
prescription. 

Advocacy of the motor-driven ex- 
citer in the Bodine-Crary-Rankin paper 
was countered by Clarence Lynn’s 
(Westinghouse) assertion that the only 
reason for resorting to a motor-driven 
exciter would be to guard against a 
failure of a shaft exciter necessitating 
the shutting down of the turbogenera- 
tor. He said the recent improvement in 
the 3,600 rpm. exciters have given 
them reliability approximating that of 
the main unit. J. F. Miller (General 
Electric) felt that commutators at high 
speed do not perform well under vibra- 
tion conditions unless aided by the new 
brushes and brush holders now avail- 
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able. Asserting that one-fifth the out- 
age minutes on a system are due to 
minor troubles and the rest to circum- 
stances of a calamity nature, F. W. 
Gay (Public Service Electric & Gas) 
asked how a motor-driven exciter can 
contribute anything toward getting 
back into service in those 4-out-of-5 
cases where trouble is system-wide. 
J. B. McClure (General Electric) said 
the customer was free to pick what he 
deems best since the various rotating 
exciter schemes come to practically the 
same cost. less, incidentally, than the 
electronic exciter. 

There has been no operating experi- 
ence yet with the electronic exciter at 
Springdale. said Langstaff, adding that 
the operating date is likely to be mid- 
February. F. M. Porter (American Gas 
& Electric Service Corp.) cited the 100 
vears of service life of electronic ex- 
citers and regulators installed on the 
A.G.&E. system and said his associates 
are convinced that the applications are 
no longer to be viewed as in the experi- 
mental stage. All have given generally 
good performance, particularly since 
the initially high tube mortality has 
been corrected, largely by the substi- 
tution of the sealed ignitrons for the 
earlier pumped vacuum units. 





Industrial Power 
Applications 
Combined Light and Power Systems for In- 

dustrial Plants. D. L. Beeman. (General Elec). 


Concludes that there is economy in the 
combined systems. Recommends 480/277- 
volt substation supply for 260-volt 2-lamp 
lighting; also separate transformers for re- 
sistance welding loads. 


Induction Heating of Long Cylindrical 
Charges. H. F. Storm (Allis-Chalmers). 


Mathematical analysis for any radius of 
charge and depth of penetration with nomo- 
gram for the latter under various resistivi- 
ties and permeabilities. 


Application of the Betatron to Practical 
Radiography. J. P. Girard (Allis-Chalmers) 
and G. D. Adams (Univ. of Ill). 


Magnetic acceleration detailed. Optimum 
is 20 million electron volts. Flaws detectable 
in 20-in. steel. 


Commenting on the Beeman paper. 
C. R. Johnson (U.S. Rubber Co.) and 
L. C. Peterman (Ford, Bacon & Davis) 
indicated that while it was entirely 
practical to supply lighting circuits 
with 260 v. (2-lamp lighting) there 
must always be a 110-v. supply for 
incandescent lighting, convenience re- 
ceptacles, and motor driven hand tools. 
etc. R. H. Kaufmann, (General Elec- 
tric) recognized the need for 110-v. 
service, but felt the inclusion of a 
110-v. service would not materially 
affect the economy of the 260-v. light- 
ing supply, especially when it is real- 
ized that the lighting load in modern 
plants represents approximately 40 
percent of the total volt-ampere per 
sq. ft. load. 


High Frequency Heating 


In expressing the conference's ap- 
preciation to H. F. Storm, J. J. Orr 
(U. S. Rubber) emphasized both the 
Institute’s and industry’s need for more 
expressions and papers on Induction 
Heating. 

Expressions on the J. P. Girard 
(Allis‘Chalmers) and G. D. Adams 
(University of Illinois) paper high- 
lighted the potential industrial radio- 
graphic applications made possible by 
the betatron. 

Discussing a modern industrial net- 
work installation, K. A. Fahse (Inter- 
national Harvester) described a plant 
covering approximately 46 acres which 
was served by utility company con- 
trolled substations, one a bank of 
2,500-kva. transformers (three at 833- 
kva. single phase) and the other 4 
2,000-kva. transformer bank (two al 
1,000-kva.. 3 phase). 
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The secondary distribution was 
480 v. An emergency tie line feeder 
connected the two stations. 

When a new building of 134,000 
sq. ft. floor area was erected it re- 
quired a connected power of 10 volt 
amp. per sq. ft. Space was provided 
for four distribution substations, one 
in each corner of the building. Three 
of the stations consisted of a 750-kva., 
3 phase dry-type air-cooled trans- 
former with a 11,500-v. delta con- 
nected primary, and a 460-volt delta 
connected secondary with a_ 1,600- 
amp. network protector and a 3-posi- 
tion primary selector switch inter- 
locked with the protector. In_ the 
fourth substation, provision was made 
so that switchgear could be connected 
to an additional transformer when 
more capacity was required. 

From experience with a similarly 
designed plant distribution system Mr. 
Fahse expected continued favorable 
results. 


Industrial Voltage 
Conference 


Dielectric Strength and Protection of Mo- 
dern Dry-Type Air-cooled Transformers. £. L. 
Bellaschi and E. Beck (Westinghouse). 


Analysis leads to recommendations for 
line arresters at cable-line junction and ma- 
chine arresters at cable-transformer junction. 


Informal papers were presented, in- 
cluding the Interim Report by A.I.E.E. 
Committee, on Industrial Power Ap- 
plications. Analysis of report and fol- 
lowing discussion indicated a wide- 
spread desire of operating engineers 
for closer voltage regulation from sup- 
plier. Only a small minority is will- 
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ing to continue to accept variations in 
excess of 5 percent. A large percentage 
is anxious to narrow limits to 23 per- 
cent or less. There is no basic con- 
flict between user and supplier and 
close cooperation between them will 
result in an understanding of each 
other’s problems. Survey shows voltage 
maintained at delivery point in metro- 
politan districts and highly developed 
industrial areas often has a spread of 
only 1 percent to 3 percent. In less 
developed areas a 5 percent or more 
spread is common. 

In discussing 2,300 volts vs. higher 
voltage for industrial plant generation 
and distribution, R. H. Kaufmann 
(General Electric Co.) illustrated with 
break-down cost chart that, with few 
exceptions, a 4,160-v. distribution po- 
tential is more economical than 2,400 
v. Mr. Kaufmann pointed out that 
while motors of 200 hp. or less should 
be served at 440 v., those of higher 
rating can be served directly with 
4,160 v. For large plants (25,000 
kva.) and distribution distances of 
more than 4,000 ft. it would be better 
economy to distribute at 13,800 v. 

Discussion of grounding neutrals of 
industrial power systems by L. G. 
Levoy, Jr. (General Electric Co.) de- 
veloped that grounding of neutrals of 
systems with 2,300 v. and below is 
becoming more common. Systems 
with ungrounded neutrals are having 
operating and maintenance problems 
which can be minimized by grounding. 


Protective Devices I 


Field Tests of Interrupting Capacity of 138- 
Kv. Oil Circuit Breakers. W. B. Buchanan and 
G. D. Floyd (Hydro-Elec. Power Comm.) 


Details of preliminary studies and me- 


J. F, Fairman, Consolidated Edison of New York: M. S. Oldacre, Commonwealth Edison; H. Pandhoefer and J. D. Hoffman, General 
Electric; H. C. Forbes, Consolidated Edison of New York: E. O. Shreve, General Electric 





ticulous preparations for successfully-con- 
trolled fault tests; margin of 60-cycle break- 
ers reduced on 25 cycles. 


A New Line of High-voltage Outdoor Tank- 
type Oil Circuit Breakers. W. F. Skeats and 
E. B. Rietz (both General Electric). 


Reports improvements and extension to 
230-kv. of the 3,500 mva. 161 kv. 3-cycle 
(20-cycle reclosure) breaker previously re- 
ported. Size and weight reduced. 


Dielectric Recovery by an A.C. Arc in an 
Air Blast. T. E. Browne, Jr. (Westinghouse). 


Discussion of configuration for optimum 
orifice efficiency; hypotheses accounting for 
random variations in dielectric recovery. 


Long Sixty-cycle Arcs in Air. A. P. Strom 
{Westinghouse}. 


Studies covered currents up to 21,750 
amperes and lengths to 48 in. All gradients 
fall between 21.5 and 50 volts per inch, 
mostly 31 to 38. 


G. D. Floyd (Hydro-Electric Power 
Commission of Ontario), in discussing 
the paper on tests, stated that the ASA 
standards had been adhered to and that 
the tests revealed certain weaknesses 
in these standards. He feels that there 
should be no place in the standards for 
personal interpretation of the results, 
but rather that it be a pass or not pass, 
as is the case for instance in the gener- 
ator short circuit test. 

Several interesting comments were 
made on the magnitude and scope of 
the tests and A. W. Hil! of Westing- 
house raised the question of effect of 
frequency on arcing time. Since this 
was one of the largest circuit breaker 
field tests reported recently on a 25- 
cycle system, he hopes the authors will 
make this information available. L. B. 
Chubbuck (Canadian Westinghouse) 
revealed that there was no indication 
of arc spreading between phases at any 
time during the tests. H. P. St. Clair 






(American Gas & Electric) stated that 
field tests on multi-operational shots 
have shown breakers to be well within 
their name plate ratings and wonders 
whether the time hasn’t arrived to elim- 
inate the derating of OCB because of 
this experience. 

W. R. Brownlee (Commonwealth & 
Southern) stated that operating com- 
panies need a great deal more infor- 
mation on the arc in the circuit breaker 
which more nearly approaches the volts 
per foot found in practice. Edwin W. 
Whitmer (American Gas & Electric), 
in discussing the bushings used in 
breakers. stated that it is perfectly 
natural to expect sealed bushings to 
develop leaks. Preference was shown 
for sealed bushings operating under 
greater than atmospheric pressure 
rather than those operating under vari- 
ous degrees of vacuum. M. H. Hobbs 
(Westinghouse) questioned the advisa- 
bility of limiting the number of differ- 
ent capacities available to one per 
standard voltage. He would rather see 
two or three interrupting ratings per 
voltage depending upon the needs as 
found in the operating fields. 


Protective Devices II 


A New Submersible Network Protector of 
Higher Rating. G. G. Grissinger and F. D. 
Johnson (Westinghouse). 


Rating upped to 3,000 amperes (40,000 in- 
terruption, breaker 90,000 for 60 cycles). 
Thermal design for heat minimization and 
dissipation. 


The Development, Design and Performance 
of Magnetic-type Power Circuit Breakers. L. 
J. Linde (A. B. Chance Co). and B. W. Wy- 


man (General Electric). 


Arc cooling, movement and extension in- 
troduces progressively higher arc resistance 
as current zero approaches. 


Metal-clad, Unit-type Switchgear for 33-kv. 
Service. C. H. Kreger (Pub. Serv. of No. Ill.). 


Strong endorsement based on 13-16 years 
favorable experience. Evolutionary troubles 
detailed. Installed cost third more than open 
type. Reliability and safety established. Con- 
tinued evolution urged. 


New Series Capacitor Protective Device. 
R. E. Marbury and J. B. Owens (Westing- 


house). 


Graphite gap in conjunction with ther- 
mally-operated bypass switch prevent undue 
rise of voltage across capacitor on faults. 


Size Reduction and Rating Extension of 
Magnetic Air Breakers Up to 500,000 Kva., 
15 Kv. R. C. Dickinson and Russell Frink 
(Westinghouse). 


Voltage limit of interrupter increased by 
use of shading coil creating phase shift be- 
tween arc current and the field flux. 


H. V. Nye (Allis-Chalmers) stated 
that C. H. Kreger (Public Service of 
Northern Illinois) had proven in the 
seven installations that the unit type 
switchgear was applicable to 33-kv. 
service. He stated that the future of 
this type of, equipment depends upon 
the utilities taking advantage of the 
equipment’s inherent advantages. He 
continued with the statement that all 
manufacturers must depend upon the 
utilities for guidance in applying 
metal-clad, unit-type switchgear for 33- 
kv. service. 

There can be no discussion on the 
increased safety and reliability ob- 
tained by adopting metal-clad to these 
higher voltages, stated M. H. Hobbs 
(Westinghouse), but there may be 
some question on the factor of econ- 
omy. He stated that metal-clad type 
costs would approximate 30 percent 
above the open type, but that this does 
not consider several intangibles. He 
added that the industry was indebted 
to Public Service of Northern Illinois 
and hoped studies would continue. 


a 


The possibility of using indoor-type 
metal-clad units when inclosed in an 
inexpensive housing was one of the 
questions brought up by H. A. P. 
Langstaff (West Penn Power). He also 
believes there are many applications 
and consequently a wide market for 
this type of breaker capable of inter- 
rupting from 250,000 to 500,000 amp. 

M. H. Hobbs (Westinghouse) made 
a comparison between magnetic air- 
breakers, stressing the differences 
brought about by the graduated mag- 
netic strength found in various parts 
of the arc chutes. B. W. Wyman (Gen- 
eral Electric) stated that one of the 
important points to consider in design- 
ing a magnetic breaker is to have the 
movement of the arc in the chute rapid 
enough to prevent too high a rise in 
temperature. R. C. Dickinson (West- 
inghouse) stated that the magnetic air- 
breakers up to 500-kva. capacity oper- 
ating at 15 kv. under development had 
withstood 105 operations at 3,000 amp. 
within a short period of time and that 
the breakers were in good operating 
condition. 


Power Transmission 


Lightning Performance of 220-Kv. Transmis- 
sion Lines—II. Lightning and Insulator Work- 
ing Group (A.I.E.E.) 


Analyses answers by 13 companies with 
6,601 miles of circuit. Characteristics (56) 
tabulated and interpreted. Overhead ground 
wires confirmed. Small shield angles reduce 
outages. Flashovers even with 1,600-kv. im- 
pulse strength. Counterpoises predominant. 
Arcing devices now omitted. 


Formulas for Conductor Size According to 
Cost of Resistance Loss. H. B. Dwight (Mass. 
Inst. of Tech.). 


For utilities peak-load current dominates. 
For purchased kw.-hr. ratio of average loss 
to maximum must be considered. Formulas 


P. H. Chase, Philadelphia Electric: S$. H. Mortensen, Allis-Chalmers; F. S. Brown, Duquesne Light; E. C. Woods, Public Service of 
Indiana: A. Camp Streamer and A. C. Montieth, Westinghouse Electric. 
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Cornell University 


include insulated copper and cored conduc- 
tors as well as interior wiring. 


Arcing Ground Tests on a Normally Un- 
grounded 13-Kv. Three-Phase Bus. J. E. Allen 
and S. K. Waldorf (Penn. Water & Power). 


More than tripled normal voltages not 
produced; rapid quenching of arcing ground 
not likely to take place; several types of 
protective gaps tried out. 


Formulas for the Inductance of Coaxial 
Buses Comprised of Square Tubular Conduc- 
tors. H. P. Messinger [(Allis-Chalmers) and 
T. J. Higgins (Ill. Inst. of Tech.). 

Generalized 36-term expression is simpli- 
fed for practical application into two ap- 
proximate forms. Correction factors for round 
edges and for skin and proximity effects. 
Comprehensively mathematical. 


Several men recommended that when 
operating an underground bus an in- 
sulation strength of at least three times 
that necessary for phase-to-ground 
voltage be utilized for safe operating 
practices. T. J. Higgins (Illinois In- 
stitute of Technology) stated that he 
believes that coaxial buses have great 
advantages in high frequency service 
because of the resulting low induc- 
tance. 

M. S. Oldacre (Commonwealth Edi- 
son) stated that the ground wire used 
in conjunction with the low resistance 
ground is still the most important fac- 
tor to consider in obtaining good light- 
hing protection. He believes that the 
téliability of the line should be equal 
to that of the generator. In discussing 
ine outages, he stated that in many lo- 
ations dirty insulators cause more out- 
ages than does lightning. He added 
that there is still a fertile field for 
studying over-all outages with a great 


deal‘of emphasis put upon sleet, danc- 
ing conductors, etc. 

Stating that many lines are now over- 
insulated, A. E. Davidson (Hydro- 
Electric Power Commission of On- 
tario) would like to see some of these 
lines tried out at nearer their insulated 
strengths in order to ascertain what 
outages would result. H. N. Ekvall 
stated that the Philadelphia Electric 
Co. has installed 30 cross bonds be- 
tween towers and that since this was 
done only one outage has resulted due 
to lightning. W. S. Peterson (Depart- 
ment of Water & Power, Los Angeles) 
stated that the use of gaps to study 
the location and the currents involved 
in lightning discharges showed that the 
total number of strikes for several 
years were logged as 158, 91, 138, 218, 
161, 70, 201, 187 and 185. In these 
only two caused flashovers. The mag- 
nitude of the currents involved in these 
two did not appear to be heavy, but 
the outage was believed to be caused by 
the lightning coming into the conduc- 
tor from the side. 


Power System Relays 


Protection of Pilot Wires from Induced Po- 
tentials. R. B. Killen and G. G. Law (The Day- 
ton P&L Co.). 


Experience with false trippings and 
alarms prompted design following pattern 
of A.T.&T. acoustic shock suppression, 
comprising drainage coils and gaps. 


Linear Couplers—Field Tests and Experi- 
ence at York and Middletown, Pa. E. L. Har- 
der and E. H. Klemmer (Westinghouse) and 
R. E. Neidig (Metro. Edison). 


Astatic air-core mutual reactors provide 
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adequate relay energy without risk of satu- 
ration; superior to oversize C.T. and multi- 
restraint relays. Fast clearing, one relay 
per phase, circuits simple, cost competitive. 
No incorrect operations. 


Application of The Ohm and Mho Princi- 
ples to Protective Relays. A. R. van C. War- 
rington (General Electric). 


Details for one-step distance. directional 
time O.C., three-step, X distance, and mho 
distance for mho relay; out-of-step, reclosing 
and carrier use of ohm relay. Relay cir- 
cuits simplified. 


The Mho Distance Relay. R. M. Hutchin- 
son (General Electric). 


Each of three units has mho character- 
istic, provide 3-step distance phase pro- 
tection to one terminal. Feasible for pilot 
carrier. Strong polarization for zero-voltage 
fault. 


Discussion here focussed on the place 
of the mho relay in system protection 
as contrasted with the earlier imped- 
ance and still earlier reactance relays 
for long line duty. Expressed in terms 
of circle diagrams, the mho relay is 
the circle with the smallest diameter 
and. therefore, that much more out of 
reach of vagrant power swings. Hut- 
chinson showed this and pointed out 
that tilt of the circle and introduction 
of “side boards” could further render 
the relaying positive on true fault and 
oblivious of mere swings. Also, the mho 
relay is inherently directional. thus 
avoiding any need for supplementary 
directional devices. 

W. R. Brownlee (Commonwealth & 
Southern) feared that the “wandering” 
of the circles might prove a dubious 
asset and decried somewhat the degree 
of dependence on voltage in the func- 
tioning of the relay. As for out-of- 
step blocking. he reminded the authors 
that out-of-step phenomena are far 
from smooth in nature. He favored a 
carrier scheme to distinguish between 
fault and swing. in effect relving on 
circles at either end of the protected 
zone. in which case the swing orbit 
would have to enter both circles in or- 
der to trip when so policed by carrier. 
C. A. Streifus (Ebasco Services) re- 
ported several board studies in which 
ihe side board explained by Warring- 
ton appeared to have merit in delimit- 
ing the swings. There were cases where 
the swing as viewed by the mho relay 
at one end of the protected zone would 
move into the circle but away from it 
at the other end: he deemed this a 
field for the single side board. 

Successive development of the reac- 
tance (x) and impedance (z) relays, 


said L. F. Kennedy (General Electric), 














had not taken quite enough cognizance 
of are resistance. The mho relay is 
just another form of the same ohm 
principle and which one is appropriate 
is a matter to be decided on the rela- 
tive weights of elements in the line, 
load and fault characteristics. Warring- 
ton had intimated that the reactance 
relay had merits for the shorter lines, 
the impedance relay for the intermedi- 
ate ones and the mho relay for the 
longer and more fully loaded lines. 

Use of a neutralizing transformer 
was cited by a representative of Long 
Island Lighting as a means of prevent- 
ing induced potentials on pilot circuits, 
the lessor being averse to use of gas- 
filled tubes. Killen said the neutraliz- 
ing transformers would, in the Dayton 
instance, have had to be cascaded in 
several stages to hold the induced volt- 
age within bounds and this was not a 
feasible procedure. 

Two preliminary committee reports 
marked another informal conference 
on power relays. One pertained to 
relaying of power house auxiliaries 
and the other to differential protection 
of power transformers. Significant 
in the unrecorded discussions was a 
tendency to be somewhat perplexed by 
the lukewarmness toward pressure type 
relays despite the acceptance and use 
of such devices in Europe and Canada 
in tripping transformers in the in- 
cipiency stage of faults that cause a 
rise in above-oil gas pressure. 


Instruments and 
Measurements I 


The Measurement of Large Varying Cur- 
rents. A. C. Johnson (E. G. Budd Mfg.). 


Hollow cylindrical shunts maintain pro- 
portionality of shunt current to measuring- 


circuit current at each instant even at 2 x 10° 
ampere-per-second rates of change. 


Electronically Balanced Recorder for Flight 
Testing and Spectroscopy. A. J. Williams, Jr., 
W. R. Clark and R. E. Tarpley (al! Leeds and 
Northrup). 


Fast balancing (1.0 to 1.5 seconds) ; slide- 
wire balanced by induction motor powered 
from 6L6 tube. High Z input circuit avail- 
able through elimination of conventional 
input transformer. 


Electrical Analogy Methods Applied to Ser- 
vomechanism Problems. G. D. McCann, S. W. 
Herwald and H. S. Kirschbaum (al! Westing- 


house). 


Transients analyzer solves fundamental 
problems of complex response. Tabulation 
of formulas for converting mechanical factor 
into electric circuit equivalents. 


Stress Measurement by Electrical Means. 
R. E. Kern and S. B. Williams (both Curtiss- 
Wright). 


Electrical measuring circuits for the 
bonded-wire gage. Appropriate instruments 
indicated for five brackets of frequency re- 
sponse up to 20,000 c.p.s. 


Instruments and Measure- 
ments II 


Thermal Demand Meter Testing Techniques. 
E. E. Lynch and M. E. Douglass (both Gen- 


eral Electric). 


To shorten the time for testing and facili- 
tate on-premise tests three methods are pro- 
posed and discussed; (1) Two-point-on-a- 
curve, (2) Double-load application for 
specific period, (3) Thermal (reference) 
standard meter. 


Peak Voltages Induced by Accelerated Flux 
Reversal in Reactor Cores Operating Above 
Saturation Density. Theodore Specht and E. 
C. Wentz (both Westinghouse). 


Mathematical analysis of series transform- 
ers under hundred-times normal currents. 
Treats current transformers and tap-change 
preventive auto transformers under fault 
conditions, street light transformers with 
dead lamp. 


An Automatic Oscillograph with a Memory. 
A. M. Zarem (Cal. Inst. of Tech.).. 


Photograph of persistent fluorescence re- 
cords events occurring previous to opening of 
shutter. Forty sets recorded automatically, 


Discussion at the first “I&M” ses- 
sion was largely confined to the servo- 
mechanism paper. McCann admitted 
that it was not an exhaustive report 
and that only the beginning had been 
made in studying the steady state char- 
acteristics of the mechanisms on the 
A.C. calculating board. G. S. Brown 
(Massachusetts Institute of Technol. 
ogy) asked whether it would not be 
possible to extend the studies toward 
covering the problem of frequency re- 
sponse and backlash. Herwald re- 
sponded by asserting that sinusoidal in- 
jections have been tried on the board 
and that the non-linear elements (that 
complicate some of the hydraulic and 
electromagnetic setups) are now being 
worked on. 

Lack of recognition of the lifelong 
work of P. M. Lincoln in the field of 
thermal demand meters in the Lynch- 
Douglass paper was decried by P. A. 
Borden (The Bristol Co.). Lynch did 
recall that Lincoln had predicted the 
ultimate achievement of the simple log- 
arithmic characteristic on which the 
prospect of shortened time of thermal 
demand meter testing depends. 

The automatic oscillograph “with a 


‘memory” was built at Allis-Chalmers 


for non-attended study of the vagaries 
of rectifiers and it has proven quite 
useful because it entails no problems 
of synchronization or frequency-re- 
sponse limitation, said Zarem. W. 
Richter (Allis-Chalmers) emphasized 
the high film economy of the device 
and remarked that efforts to get longer 
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“memory” by persistence of fluores- 
cence usually involves the handicap of 
poorer actinity. 

Two memory types of oscillographs 
have been built by General Electric 
since 1939, said C. M. Foust, and they 
have proven most useful where time of 
surge occurrence could not be known. 
An alternative is the use of a 1-micro- 
second delay cable to get the initial 
stages of the fault or discharge. A 
third alternative, wire-recording, was 
mentioned by Richter as having an 
upper frequency limit of 5,000-6,000 


cycles per second. 


Hydroelectric Systems 


Supervisory Control of 30,000-kva. Hydro 
Plant. C. W. Bohner (General Electric) and 
A. P. Maness (TVA). 


Overinsulated 5l-pair telephone cable (2 
supervisory, 23 metering, 13 spares) con- 
trols 30,000-kva. generators; 46 supervisory 
points. Cost of supervision, operation and 
maintenance $0.101 to $0.125 per megawatt- 
hour. 


Technique of Electrical and Hydraulic 
Testing of Hydroelectric Units. G. D. Floyd 
and J. J. Traill (Hydro-Elec. Power Comm.) 


Helpful comments on relative merits and 
idiosyncracies of tests of resistance, TIF, 
V-curves, load excitation, stability, losses, 
power output, flow (current meter appar- 
ently preferred) and head. 


Various types of machine tests and 
factors affecting insulation life were 
the subjects brought out during the 
discussion. G. D. Floyd (Hydro-Elec- 
tric Power Commission of Ontario) 
stated that it is absolutely necessary to 
break the coupling in making retarda- 
tion tests. L. B. Stirling (Hydro-Elec- 
tric Power Commision of Ontario) 
said that the use of a fibre rod in clean- 
ing the air ducts on an open type ma- 
chine and then blowing out with air 
results in a much better job than that 
obtained by merely blowing out the 
ducts. He questioned the yearly prac- 
tice of varnishing the end turns on 
field coils since often all that is ac- 
complished is the building up of var- 
nish layers which thereby reduces heat 
radiation and consequently results in 
shorter insulation life. 

A. H. Frampton (Hydro-Electric 
Power Commission of Ontario) ex- 
Pressed the opinion that the range of 
operating temperatures of the insulat- 
ing materials is equally important with 
the height of operating temperatures as 
factors which affect insulation life. 

Several engineers stated that one of 
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the things needed is an insulating ma- 
terial whose life in generators would 
be equivalent to that now experienced 
in stationary apparatus. Continuing 
discussion on insulation life, R. T. 
Henry (Niagara Hudson) stated that 
varnish cambric in several machines on 
his system have given 44 years’ serv- 
ice. 

Coil insulations and the technique of 
testing these were brought into the 
discussion by J. T. Madill (Aluminum 
Co. of Canada) when he expressed the 
opinion that there is a great need for 
the better understanding of testing 
techniques. 


Symposium on Lighting 


Spending $15 million on an airport, 
and of that only $15,000 for lighting it, 
is all wrong, said W. A. Pennow, West- 
inghouse, in his talk, “New Frontiers 
in Airport and Airways Lighting.” 
Such niggardliness in allowance of 
money for lighting has already caused 
losses in the millions for wrecked 
planes, not to speak of its toll in human 
injury and death. Considering progress 
in design of all types of airport light- 
ing made during the war—for instance, 
an approach light of 5 billion beam 
candlepower is now. available at low 
cost—there is no good reason for night 
landing to be anything but safe in any 
weather. 

Infrared heating is still pretty 
largely a matter of cut and try, accord- 
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ing to Edwin H. Robinson, Fostoria 
Pressed Steel, who spoke on industrial 
applications of this kind of electric 
heating. Temperatures up to 1,000 deg. 
F. are possible, he said. A coming de- 
velopment is control of heat applied to 
the work by variation of supply volt- 
age. 

There is need for specific nomencla- 
ture and for defined bases of quantita- 
tive statement of performance of ger- 
micidal lamps, said L. J. Buttolph, Gen- 
eral Electric, in his discussion of ad- 
vances in production and application 
of germicidal radiation. At present, 
for lack of a language of its own, the 
art of germicidal radiation must make 
use of the terms and quantities of vis- 
ual radiation. Much progress is being 
made in characteristics of glass to al- 
low more ultraviolet energy to come 
out of the lamp; at present a 30-watt 
lamp gives off about 6 watts in ultra- 
violet. The lamp has already amply 
demonstrated its effectiveness in de- 
stroying air-borne bacteria and it can 
be expected that applications will in- 
crease rapidly. 

Development of the lighting art will 
not be hampered by any failure of 
glassware in either quality or quantity. 
That was the impression left by the 
talk of C. W. Clarkson, Corning Glass 
Works, on “New Glassware in the Serv- 
ices of Lighting,” which was illustrated 
by a film showing the making of glass 
products, from handwork for special 
pieces to mass output of lamp bulbs so 
fast the eye can see only their flow. 


DIGESTS 


Condensations and abstracts of articles in the foreign press, 
committee reports, unpublished papers before numerous tech- 
nical societies, research bulletins, standards 


Performance of 
Cooling Towers 


From an article by C. H. Fielding in 
“Electrical Review,’’ London, Septem- 
ber 14, 1945. 


PERFORMANCE OF a cooling tower can be 
judged most readily by comparing the 
temperature of the recooled water with 
the wet-bulb temperature, which is the 
lowest temperature to which water can be 
cooled by evaporation. A figure of merit 
can be computed as the ratio of the ac- 
tual temperature drop of the water to 
the difference between the inlet and wet- 
bulb temperatures. 

The design problem is to get sufficient 
cooling air to all parts of the water as it 
falls to the pond. The older wooden 
chimney tower was limited in perform- 
ance by inability to give adequate pene- 
tration to the center of the stack if the 
width exceeded about 35 ft. As a result 
towers were made rectangular, the long 
sides presenting large surfaces to the 
wind and having a high overturning 
moment. For this reason the height rarely 
exceeded 90 ft., and necessary internal 
cross bracing interfered with the flow 
of air. Single towers not built in capaci- 
ties of more than 500,000 gal. per hr. 

The modern reinforced concrete tower 
can be built in units up to 6,000,000 gal. 
per hr. and can be designed to give much 
better air and water distribution. Owing 
to the greater heights permissible and 
lack of internal bracing a greater flow 
of air can be secured, thus permitting 
greater concentration or a lower final 
temperature of the water. 

As a comparison, a certain station has 
four wooden towers 80 by 36 ft. with an 
80-ft. chimney; the combined ground 
space is 13,900 sq. ft. The capacity is 
1,000,000 gal. per hr., at the rate of 
87 gal. per sq. ft. per hr. Adjacent to 
them are two reinforced concrete towers 
with a base area of 7,200 sq. ft. and 
cooling 1,900,000 gal. per hr. (twice the 
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FIG. 1—Recooled water and wet-bulb tempera- 
tures obtained at various loads with four 
wooden and two concrete cooling towers 


capacity in half the space) at the rate of 
132 gal. per sq. ft. per hr. Together 
the six units have the performance indi- 
cated by the accompanying illustration. 


Irradiation Necessary in 
Sphere Gap 
Measurements 


From a paper by J. M. Meek before 
the Institution of Electrical Engineers 
(British), November 23, 1945. 


BEHAVIOR of the sphere gap is affected by 
irradiation, and its control is necessary if 
the gap is used as a measure of voltage. 
The position of the spheres relative to 
the impulse generator was found to affect 
the results, and may explain discrepan- 
cies in calibration reported by various 
experimenters. 

Measurements of the _ unirradiated 
sphere gap show gradual transition from 
the voltage which causes breakdown for 
10 percent of the applied impulses to 
that which causes 90 percent break- 
down, whereas the breakdown voltage is 
sharply defined with the gap irradiated. 
The mean breakdown voltage of the unir- 
radiated gap may be about 13 percent 
in excess of that for the irradiated gap. 
With larger gaps, for which a difference 
between the breakdown voltages for posi- 
tive and negative impulses is recorded 


when one sphere is earthed, the difference 
is largely influenced by irradiation. The 
mean breakdown voltage for an unirradi- 
ated gap of 9 cm. between 12.5-cm. diame- 
ter spheres is 20 percent higher than 
the irradiated value for a positive im- 
pulse and 1.5 percent higher for a nega- 
tive impulse. 

It is premature to make final recom- 
mendations as to the amount of irradia- 
tion required, as present findings need 
to be confirmed by research workers in 
other laboratories. The results do indi- 
cate that more attention than before must 
be paid to irradiation and that the at- 
tention of users of the sphere gap should 
be called to possible inaccuracies in the 
absence of irradiation. Deliberate irradi- 
ation from a quartz mercury-arc lamp, as 
recommended in the A.I.E.E. standard 
and suggested in the British standard, 
or insertion of radium in the high-voltage 
sphere, is deemed essential. 


Induction Steel Furnaces 


From a paper by Frank T. Chesnut 
before the Electrochemical Society, 
Columbia, Ohio, October 12, 1945. 


HIGH-FREQUENCY induction furnaces are 
now considered indispensable to certain 
branches of the steel industry. Early 
difficulties have been overcome and the 
furnace has become a well established 
unit. A compromise frequency usually 
is selected which combines the inherent 
electromagnetic stirring at low frequency 
(which is proportional to the ampere 
turns in the furnace inductor) with the 
high frequency (which gives excellent 
heating but poor stirring). 

For any practical melt above 300 |b. 
a frequency of 1,000 cycles will serve and 
has become almost standard for steel 
making equipments. Frequencies of 3,000 
to 12,000 cycles can be used for larger 
melts, but at a disadvantage. For 
laboratory and very small-scale melting, 
frequencies as high as 20,000 to 60,000 
cycles, obtained from spark-gap com 
verters, are often used. 

Advantages of the high-frequency fur 
nace for alloy steel making include car- 
bon-free melting, the inherent stirring, 
flexibility, and control of the melt. Ox 
dation of the elements of the alloy 4m 
carbon pickup are at a minimum. If the 
analysis of the scrap is known, success!vé 
melts can be turned out with ease ' 
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exacting specifications and non-routine 
melts can be made on short notice. High 
efficiency and comfortable working con- 
ditions also are important. 

The induction furnace takes the small- 
est bulk production but the highest-priced 
steels, such as the top grade tool and 
alloy steels, high-nickel and high-chro- 
mium alloys, magnet steels, and other al- 
loys where the constituents are high 
priced or where analysis is critical. 
Metallurgical laboratories in government, 
educational and business establishments 
depend on high-frequency furnaces to 
guide and to increase the production and 
use of steel. 


Treatment of 
Southern Pine Poles 


From a paper by J. A. Vaughan, Re- 
search Engineer, Southern Wood Pre- 
serving Company, Atlanta, Ga., pre- 
sented at a meeting of the Transmis- 
sion and Distribution Committee of 
the Pennsylvania Electric Association, 
Reading, Pa., October 18, 1945. 


OF THE TWO METHODS long used for treat- 
ment of Southern pine poles, the open- 
cell process employing preservatives in- 
soluble in water, such as creosote, is used 
almost universally when the timber is 
to be exposed to the weather. In con- 
ditioning poles before treatment three 
methods are considered: 


1. Thorough air seasoning. This has 
the advantages of developing seasoning 
checks before treatment, reducing weight 
and allowing greater gross injection of 
preservative, while its disadvantages are 
carrying stocks over undetermined pe- 
tiods, possible fungus infection and in- 
cipient decay, and difficulty to season 
large poles thoroughly. 

2. Steam-and-vacuum conditioning of 
green poles. This avoids seasoning de- 
fects and extra handling and assures 
sound poles, but season checks develop 
after treatment, there is a lower injec- 
ton of preservative, and valuable cylin- 
der time is consumed. 

3. Air seasoning for 30 to 60 days, fol- 
lowed by steam-and-vacuum condition- 
ing. This is intermediate; it allows devel- 
opment of seasoning checks before treat- 
ment, permits adequate injection of pre- 
srvative. and results in lower weight 
than with green poles, but it requires 
‘xtra handling and some extra cylinder 
ume, 

Wood cells may contain moisture in 
the form of water or water vapor which 
may hold in suspension or otherwise 
‘ugars, starches, gums, mineral matter 
and the like. It has been found that 
the wood substance of all species has a 
fairly constant density of about 1.55, 





variations in specific gravity of different 
woods as measured depending on the 
proportion of air space. In the same 
species, such as Southern pine, individual 
samples may vary from 0.456 to 0.608. 

Air space, percent of moisture, and 
specific gravity of the wood must bear 
some relation to the quantity of preserva- 
tive that may be injected. Another fac- 
tor is the proportion of untreatable wood. 
For instance, the heartwood of Southern 
pine is quite resistant to treatment with 
oily preservatives. 

Reference is made to tables on page 
23 of “Manual on Preservative Treat- 
ment of Wood by Pressure” by J. D. Me- 
Lean, which shows the amount of voids 
and possible absorption of preservative. 
Computing on the basis of these tables, 
it is indicated that the gross absorption 
by average air-seasoned poles would be 
17.63 lb. of preservative, while for green 
timber conditioned by the steam-and- 
vacuum process an average gross absorp- 
tion of 12.15 lb. might be expected. 
Gross absorption is a function of the 
volume of voids, and does not necessarily 
represent depth of penetration. 

Treatment of crossarms is similar to 
that for poles, except that kiln-drying 
often is used. Being of relatively small 
section they may be treated and allowed 
to go in service with large amounts of 
moisture in them, which subsequently 
will evaporate. There is the danger, how- 
ever, that these arms will then check 
and warp. Proper kiln drying will elimi- 
nate most of the moisture and will make 
it possible to discard unsuitable pieces 
of timber. Development of suitable 
specifications should result in creosoted 
pine crossarms of excellent quality that 
will give good service. 


Galvanizing Bath 
Has Long Life 


From an article by H. E. Meuche in 
“Brown Boveri Review,” March, 1945. 


SIx YEARS’ LIFE of a zinc bath for galvan- 
izing installed in 1938, is reported from 
Switzerland. This record is attributed to 
electric heating with automatic tempera- 
ture control at 450 deg. C. regardless of 
the quantity of material being galvanized. 
The coating is said to be more uniform 
and the quantity of zinc required less 
than with the previous coal-fired baths. 
One tank 241% ft. long with a capacity of 
50 tons of molten zine was in service seven 
years, and was cut out only because of a 
leak, whereas the condition of the metal 
in coal-fired tanks was such that it could 
not be used more than one or two years. 
A still larger bath built by Brown Boveri 
is about 421% ft. long and has a rating of 
340 kw. 
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Freezeproofing 
Coal in Shipment 


Research,” 


From “Bituminous Coal 
October-December, 1945. 


PRELIMINARY RECOMMENDATIONS for 
freezeproofing of carload coal shipments, 
based on last winter’s field trials, have 
been made by Battelle engineers. Both 
flake calcium chloride and rock salt may 
be used, but salt protects only to —6 
deg. F. The following table indicates the 
suggested amounts to be used: 





Surface moisture, percent....... 3 6 9 


Pounds of calcium 
chloride or rock salt 
suggested per ton 


Anticipated outdoor 
temperature, deg. F. 


20 3.4 6.8 10.2 
10 5.0 10.0 15.0 
0 6.6 13.2 19.8 
-10* 8.2 16.4 24.6 
—20° 9.2 18.4 27.6 
* Calcium chloride only. 





One-fourth the total amount should be 
sprinkled by hand on the coal in the hop- 
pers and near the bottom surface of the 
car; remaining three-fourths is distrib- 
uted uniformly throughout the coal. 


Progress in 
British Overhead Lines 


From a paper by W. J. Nicholls before 
the Institution of Electrical Engineers, 
(British), November 14, 1945. 


WHILE NO OUTSTANDING changes in the 
design of steel towers have occurred re- 
cently in Great Britain, there has been 
continual development in _ high-tension 
practice. On 132-kv. lines the original 
conductors, steel-core aluminum cable 
(ACSR) of 0.175-sq. in. copper equiva- 
lent, consisting of 30 aluminum and 7 
steel strands, has proved generally satis- 
factory. Vibration occurred with a work- 
ing tension of 8,000 lb. at 22 deg. F. 
with ice and wind, equivalent to 3,450 lb. 
in still air at 40 deg. F. When broken 
strands were discovered Stockbridge 
dampers were installed, one for each nor- 
mal span and two where the span ex- 
ceeded 1,000 ft. or where vibration was 
excessive. New lines were erected with a 
tension of 2,560 lb. at 40 deg. F. and 
the use of dampers was continued. 

Little corrosion has occurred, mostly in 
limited industrial areas, where the alu- 
minum has blackened and pitted. The 
life in these cases, which often are con- 
fined to two or three spans, can be 
taken as seven years. Near the’ south 
coast salt deposits on the conductor pene- 
trate between the outer strands and cause 
bulging, brittleness and broken strands. 
Here the life can be taken as ten years. 

Mid-span cone-type joints of three types 





installed prior to 1938 have not been 
satisfactory on ACSR, the cables break- 
ing some 12 to 18 in. from the end of 


the joint. Compression joints have been 
substituted. 

Since 1938 double ground wires have 
been erected for one mile at the end of 
each line to protect subsfation apparatus 
against lightning. The two ground wires 
are placed above and outside the top 
conductors. Ground rings at the live end 
of the string with horns at the ground 
end have proved of insignificant value, 
and present practice is to fit horns at 
each end of each string. Arcing gaps 
between fittings at the ends of the string 
have been graded, 39 in. for the first 
mile and 44 in. beyond, and at all rail- 
road crossings 48 in. 


Arc Furnace 
for Steel Making 


From a paper by Conrad Wissman 
before the Electrochemical Society, 
Columbus, Ohio, October 12, 1945. 


MELTING OF STEEL in the three-phase elec- 
tric arc furnace has marked advantages. 
The principal one is that no impurities 
such as oxygen and sulphur are intro- 
duced in the process, and uniform com- 
position of the product is assured. The 
acid electric furnace is commonly used 
for foundry steels, as the metal can be 
poured very hot without undue damage 
to the furnace lining. 

Less silicon and manganese are re- 
quired to obtain the same analysis than 
with flame heating, as a good portion of 
these additions is made to reduce ferric 
oxide contained in the melt. In making 
high-alloy steels such as stainless and 
high-speed this is very important, and it 
is one of the main reasons why electric 
furnaces are used so extensively for the 
purpose despite the higher cost. 


Electrical Hay 
in Switzerland 


From an article in “Brown Boveri 


Review,” March, 1945. 


DEHYDRATED GRASS produced as a concen- 
trated substitute for ordinary hay has 
received considerable attention in Switz- 
erland. The principle of the heat pump 
is employed in a process developed at 
the Swiss Federal Institute of Technology. 
Air is compressed by a rotary compressor, 
passed to the drying room, and after be- 
coming saturated with water is expanded 
in a turbine coupled to the compressor. 
The water is removed by a separator and 
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the dried air is again run through the 
compressor, forming a closed cycle. An 
electric motor furnishes the deficiency of 
power, which is about a third of that re- 
quired by the compressor. 


Solving Transmission 
Line Problems 


From the abstract of a paper by R. H. 
Paul in the “Journal of the Institution 
of fHlectrical Engineers” (British), 
September, 1945. 


FORMULAS FOR FINDING the voltage E and 
the current / at any point on a transmis- 
sion line in terms of the voltage E, and 
current /, at the receiving end involve the 
hyperbolic sine and cosine of the complex 


angle x\/zy, where x is the distance from 
the receiving end, z the impedance per 
unit length and y the admittance per unit 
length. The computation involves use of 
charts and tables of hyperbolic functions 
of complex angles or their expansion in 
convergent series. Two methods of avoid- 
ing these are presented. 






20,000 V 
Cnneed 


CONSTRUCTION 
transmission line 


for graphical solution of 


In one method, putting FE’ = [\/2/y 
and V/zy =a — jB, it is shown that 

= F + Band E’ = F — B, in which 
F and B are two new terms called respec- 
tively the forward and backward wave 
vectors. Proceeding from the sending end 
to the receiving end the amplitude of F 
decreases in geometrical progression by 
e* per unit length and its phase angle in 
arithmetical progression by ££ radians 
per unit length. The amplitude and phase 
angle of B increase in a similar way as 
those of F decrease. At the receiving end 
F,=%%(E, + E,’) and B, = W(E, — 
E,’). Thus F and B can be calculated 
for any point and from them E, E’ and 
I can be found. 

In the second method F, and B, are 
expressed in the form F,e’” and B,e’” 


respectively. By putting R = 2\/F,B,, 
e’ = \/F,/B, and » = 142(0, — 4s), 


and rotating the vector of reference posi- 
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tively by 144(6, + 6.) E can be expressed 
in the form 
E = Rosh [(A + jm) + (a + j8)x] = 
R cosh (p +jq), say. 
Similarly E’ = R sinh (p + jq). The 
amplitude of cosh (p + jq) is V (sinh'p 
+ cos*q) and that of sinh (p + jq) is 
\/(sinh*p + sin’qg). The phase angle 
by which the former leads the latter is 
arc tan (- ae 
sinh 2p 
and q are real quantities for which tables 
listing small differences are available. 
A graphical solution by the second 
method also is disclosed. In the dia- 
gram OX and OV represent E, and E,’, 
respectively, in magnitude and phase; 
OM is 2F, and OT is 2B,. R, the geo. 
metric mean of OM and OT, is obtained 
by a geometrical construction, and a cir- 
cle is drawn with center O and radius 
R to intersect OM in D,. OK bisects 
the angle MOT so that the angle KOM 
= p (in this example negative). OC 
is perpendicular to OK and OH, to 
OD,. On OC, OP, is taken equal to 
R sinh X,, this length being found inci- 
dentally in the geometrical construction. 
D, and H, are projected to G, and L, 
on OC, so that OG, = R cos » and 
OL, = R sin p. The lengths P,G, and 
P.L, represent E, and E,’ in magnitude. 
To find the voltage and current at the 
sending end OP, is increased to OP,, 
where OP, is R sinh (A + al), 1 being 
the length of the line, and OD, and OH, 
are rotated positively by Bl to new 
positions OD, and OH,. P,G, and 
P.L, give E, and E,’ for the sending end. 





). In this expression p 


Remedies for 
Graphitizing of Pipe 


From a paper by Dr. S. L. Hoyt before 
the American Society of Mechanical 
Engineers, November 29, 1945. 


PREVENTION of graphitization of pipe in 
power plant steam lines appears to be 
possible through the use of low-aluminum 
or silicon-killed carbon-molybdenum 
steels with initial graphite content of not 
more than 0.01 percent, or chromium: 
molybdenum steels containing 0.50 to 1.00 
percent chromium and 0.50 _ percent 
molybdenum. 

Stress relieving of pipe joints after 
welding, and the replacement of severely 
graphitized pipe in service also was sUg 
gested. Though joints exhibiting some 
graphitization in service generally can be 
remedied by normalizing at 1,650 to 1,700 
deg. F., they should be checked periodi- 
cally. When a joint is severely graphi- 
tized the only safe procedure is to cut 
cut and reweld, or replace it with a spool 
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of new pipe. In fact, where graphitiza- 
tion in a large number of pipes through- 
out the installation is severe it is safest 
to replace all the pipe with a type resis- 
tant to this trouble. 

The deoxidation process in making 
steels which presumably are prone to 
graphitization has a pronounced effect. 
In particular the use of from 14% to 2 
lb. of aluminum per ton of steel is suff- 
cient to promote it in carbon or carbon- 
molybdenum steels. Steels deoxidized 
with not more than 1% ib. of aluminum 
per ton, or straight silicon-killed steel, 
were found relatively immune to the trou- 
ble. Tests have shown that the non-graph- 
itizing steels have not more than 0.01 per- 
cent free carbon and the graphitizing 
steels about 0.04 percent. Manganese and 
silicon are known to have an effect, but 
up to the present it has not been deter- 
mined. Molybdenum and_ particularly 
chromium tend to keep the steel from 
graphitizing. 

The heat effects of welding establish a 
highly critical zone. This is the major, 
though not the only, cause of segregated 
graphite in steam lines. Stress relieving 
at temperatures high enough to eradicate 
the structure of the heat-affected zone 
have an important effect on elimination 
of segregated graphite, but this treatment 
must be looked on as corrective for use 
with a known or suspected piece of steel 
and not as a substitute for a stable steel. 

The research on which the findings 
were based was carried out at Battelle 
Memorial Institute under auspices of the 
Edison Electric Institute and the Associ- 
ation of Edison Illuminating Companies. 


Electric Arc-Welding 
Standards 


From a statement by National Blec- 
trical Manufacturers Association, De- 
cember, 1945. 


REVISED STANDARDS for electric arc weld- 
ing machines and electrodes, Publication 
No. 45-105, September, 1945, have been 
teleased by NEMA. The new standards 
coordinate and simplify the method of 
tating welders. Heretofore d.c. welders 
were rated on a ]-hour and 14-hour basis, 
and a.c. welders were rated on a duty- 
cycle basis, each with a maximum and a 
minimum welding current. The new 
‘andard rates both on the basis of the 
‘ame duty cycles, and in addition a defi- 
uite dut} cycle has been assigned to the 
maximum output. 

oe corresponding to the old 1- 
Nour d.c. and 50 percent duty cycle a.c. 
welders are now rated on a 60 percent 
duty cycle and must deliver 125 percent 
= load at a 35 percent duty cycle. 
“es of 200 amp. and less, previously 
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rated 14-hour 30-volt d.c. and 40 percent 
duty cycle a.c., are now rated at 50 per- 
cent duty cycle and must deliver 125 
percent rated load at a 30 percent duty 
cycle. 

A new standard is introduced for trans- 
former arc welders of less than 200 amp. 
served by limited-capacity power lines 
supplying farms or small communities. 
These welders are rated at a maximum 
output at 20 percent duty cycle at a load 
voltage which gives satisfactory welding. 
Input is limited so the power companies 
may know the maximum conditions. 

A section of definitions of welding 
terms includes many revisions, and there 
is an appendix containing an excerpt from 
the ASA test code for transformers. 

Electrode standards also have been re- 
vised, including classifications, standard 
diameters and lengths and package 
weights. A new standard for identifying 
color markings for electrodes is contained 
in a separate publication, No. 45-108. 


Deformation 
of Turbo-Generator 
Windings Studied 


From a paper by R. H. Coates and B. 
C. Pyle before the Institution of Blec- 
trical Engineers (British). 


FAILURE OF large turbo-alternator rotors 
as a result of copper distortion has be- 
come a major cause of outages in Eng- 
land since power demand has been so 
great that instead of furnishing the base 
load and remaining in service continu- 
ously the alternators are started and shut 
down daily and run at full load for many 
hours. 

Examination of defective rotors of 30- 
mva., 3,000-rpm. machines indicated that 
shortening of the copper had caused 
double grounds in three different ways. 
In the simplest the corners of the end 
turns of the rotor windings, not being 
rigidly packed, became distorted owing 
to shortening of the portion of the wind- 
ing in the slot, the corners of the end 
turns in consequence pulling into con- 
tact with the core. In two other cases 
copper shortening occurred after mechani- 
cal failure of the supporting structure 
which held the end turns axially away 
from the poles. In still another instance, 
under the influence of repeated heating 
and cooling the winding was forced out- 
ward in the slots toward the periphery, 
leaving the coil unsupported with a gap 
between the copper and the bottom of 
the slot. The compressive stress, when 
subjected to speed and high temperature, 
proved sufficient to buckle the bottom 
turns, sometimes in several places. This 
buckling increased with each heating 





cycle until sharp edges of the copper 
were forced through the slot insulation, 
causing grounds. Measurements indi- 
cated that the copper cross section had 
increased by as much as 3 percent. 
Elaborate arrangements were made to 
measure temperatures of the coils. The 
maximum operating cycle was from a 
start at 34 deg. C. to 130 deg. C. at full 
load; the average temperature range was 
about 80 deg. C. Extensometer tests com- 
bined with the temperature tests showed 
that the theoretical stress-strain relation 
did not agree with the measurements, 
which led to detailed consideration of the 
properties of copper. Annealed copper 
stressed to 20,000 psi. has a deformation 
of about 6.1 percent, while cold-worked 
copper deforms only 0.1 percent. There 
also is “creep” and finally “relaxation” 
or plastic flow when the metal is kept un- 
der strain for an extended period. The 
shortening of the coils was the result. 
The principal remedy adopted was to 
shut down the machines with as little loss 
of heat as possible and to preheat the 
field coils with direct current before start- 
ing up, thus holding the temperature to 
as small a range as practicable. The rotor 
temperature limit has been set at 135 
deg. C. pending further investigation. 


Unusual Overspeed Test 


From an article by F. O. Weber in 

“Brown Boveri Review,’ December, 

1944. 
OVERSPEED TESTING of the 20-pole field 
rotor of a single-phase 25,000-kva. alter- 
nator was carried out some time ago in 
the Brown Boveri factory. .The 225-ton 
rotor, with an outside diameter of 7 m. 
(275 in.), is designed for 100 rpm. In 
the test the speed was increased gradu- 
ally to 280 rpm. Motor power of 1,600 
kw. was required to accelerate the rotor 
to that speed in 20 minutes, after which 
it was held at top speed for 2 minutes. 
To reduce windage, wood shuttering was 
attached to the rotor, so that only 400 
kw. was needed to maintain the speed, 
whereas almost 3,000 kw. would have 
been needed otherwise. At top speed 
each 3.5-ton pole was subjected to a 
centrifugal force of approximately 1,000 
tons. Static bearing friction was re- 
duced by forcing oil under the journal 
bearings at a pressure of 100 kg. per 
sq.cm. (1,420 psi.). 

At top speed, stresses in the metal 
were eight times normal, but it was not 
strained to more than two-thirds of the 
yield point, so a large factor of safety 
remained. The specifications were ab- 
normally severe as the customer was not 
willing to risk danger from a runaway 
waterwheel. 








Editorials 


S. B. WILLIAMS, Editor 





Legislation to Prevent 
Utility Work Stoppages 


A BILL to outlaw utility work stoppages has been intro- 
duced in the New Jersey legislature with the backing of 
the governor. If passed, it would place New Jersey as the 
first state to have a fact-finding plus seizure procedure for 
preventing utility service shutdowns as the result of strikes. 

Whether this bill is approved or not, the mere fact that 
it has been introduced as an administrative bill is strong 
evidence that the public is conscious of the need for some 
means to prevent utility service shutdowns. The people of 
a large part of the state have had an opportunity very re- 
cently to consider what their plight would be if a utility 
strike actually took place. Fortunately, collective bargain- 
ing won out, but the fear of the threat will remain in the 
minds of people for a long time. 

It has been our thinking all along that some way must be 
found to prevent loss of utility service to the public. Ob- 
viously, collective bargaining is the most desirable meanis. 
but when that fails some less desirable but effective way to 

. keep labor at work is demanded by the public. By no stretch 
of the imagination would the public be willing to be de- 
prived of light. water, transportation and other essential 
services. r 

The unfortunate thing about legislation, or any other 
governmental interference in such negotiations, is that it 
weakens free bargaining. On the other hand, if legislation 
is carefully drawn to exclude any regimentation for settling 
differences it might act to stimulate collective bargaining. 

For one thing, the public which pays the bill and will be 
most affected by a strike is entitled to know the facts. Since 
utility services are regulated by most states as to rates and 
earnings, the time may come soon, if it is not already here, 
when the ability to pay will be an important factor, when 
state commissions may have to state what relief they will 
give companies that are required to pay heavy wage 
increases. 

Likewise, the public is entitled to know if it is to be in- 
convenienced because of union organization problems or 
jurisdictional disputes—differences on which management 
can do virtually nothing. It is entitled to know whether a 
strike looms because labor is interfering with management’s 
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right to make operating decisions, such as the sale of its 
generating stations, or contracting of line construction, or 
bi-monthly meter reading. 

On the other hand, fact finding can result in the regi- 
mentation of compulsory arbitration if it is accompanied 
It should be 
enough for the facts to be made known. If after that a 
settlement cannot be reached through negotiation, it is time 
for the public to take a hand through state operation until 


with the power to recommend or to adjust. 


such time as the differences can be composed. 

When so many people are affected in so many important 
ways, it must not be possible for any group of men, not 
elected by the public for that purpose, or for any company, 
to say that the public will or will not be made to suffer the 
inconveniences and hardships and losses attendant upon a 
stoppage of utility services. That, it seems to us, is impor- 
tant and any legislation, regardless of what else it may 
accomplish, must have that as its primary purpose. 


Industry Trade Association 
Once More Representative 
WITH THE RETURN of Consolidated Edison to the Edison 


Electric Institute’s fold the first of the year, the industry 
once more has a trade association that can be said to be 
representative. E.E.1. now has approximately 200 member 
companies, the combined generating capacity of which is 
between 75 and 80 percent of the capacity of all the pri- 
vately owned electric utilities of United States. 

At the bottom of the depression the membership had 
dropped to a low of 145, but since that time there has been 
a steady increase except for a short period when fears of 
SEC regulations brought about the resignation of several 
large systems. With one exception, they are now all back 
so that at the present time there are only two large systems 
that are not in E.E.I. | 

The electric utility industry needs a strong trade associa- 
tion to do an operating job entirely apart from that of 
waging the battle of private versus public ownership, now 
being undertaken from Washington by another and inde- 
pendent association. Conceived at the time of the change 
from the old NELA as a fact-finding or statistical organiza- 
tion, the Institute has gradually broadened its interpretation 
of statistics until it is now able to enter the post-war period 
with programs for more services to the members that should 
help not only in the daily operations but also in the market: 
ing of electric service. Since the first of the year a new 
industrial relations department has started, making the first 
time that the industry has taken collective interest nationally 
in this subject. Also, a new rural department to stimulate 
development of farm usage has just started, while a sales 
training program that can be used by all members of the 
electrical industry is now getting into use. It is our impre* 
sion that this is but the beginning of a renascent Institute. 

Certainly it is good once more to see an industry united 
in work for the good of all. 
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Mineral Powder Insulation 





MANY CONDUCTOR INSULATION PROBLEMS would 
prove easier of solution if natural inorganic materials as a 
croup should lend themselves to moulding as readily as 
the plastics and tapes can be conformed to the conductors. 
Use has been made, of course, of compressed powders in 
heating elements but these are commonly employed in 
fixed position and not flexed as circuit conductors usually 
have to be. 

The British have been exploring this matter and find 
several promising minerals and processes for depositing 
such materials as pulverous oxides of magnesium or 
aluminum around a conductor within a copper sheath. 
Not only is heat conductivity better but so is the break- 
down strength (per centimeter) when the material is 
compressed to, say, 3 tons per square inch. Compression 
also impedes the entrance of any free moisture which 
might reduce breakdown value and allow leakage current 
to flow. 

Because these natural oxides are inherently fireproof 
and chemically stable and are not injured physically by 
bending deformation, although they may redispose so as 
to be less effective, they will, as a rule, withstand high 
temperatures and be resistant to changes due to exposure 
If they tend to attack copper 
conditions, the surface of the metal can 


to air or to soil waters. 
under certain 
be inhibited to such action. 

Wherever, then, the present inorganic insulations (in- 
cluding the recent silicones) do not lend themselves to 
adaptation as conductor insulation for high temperature 
or other exposure duty, there appears to be sufficient reason 
to believe other materials in compressed powder form can 
perform satisfactorily, at least for low voltage work. to 
warrant investigation. One place worthy of consideration 
is buried cable and another is cable exposed to boiler 
room or comparable temperatures. Applications to air- 
craft, oil tankers and furnace doors are already under 
study abroad, from which information of interest to the 
electrical industry may be derived. 


Super Cooperatives 
in the Utility Business 
THE ELECTRIC UTILITY BUSINESS isn’t by any stretch 


of the imagination agriculture and for that reason a group 
of rural electric cooperatives cannot band together to enter 
the utility business and incorporate as a cooperative. Such 
in essence was the decision of the Missouri Supreme Court 
in ousting the Sho-Me Power Cooperative from ownership 
and operation of the Missouri Electric Power Co. system 
Which, with the aid of loans from REA, it had purchased 
nearly three years ago. 

This particular case has aroused considerable attention 
because it was the first instance of a group of cooperatives 
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orming a super cooperative to purchase an entire utility 
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system of considerable size. There have been other cases 


" of cooperatives banding together for mutual benefit through 


joint ownership of transmission or generating facilities but 
here is an instance where little or no mutual assistance can 
be shown, for, as the court stated, only four out of the 
original twenty-six incorporators operated in the territory 
served by Missouri Electric Power. This was an out-and-out 
bid to get into the utility business. 

Since the court granted Sho-Me a year in which to re- 
organize, it will be some time before this matter can be 
finally settled and in the meantime the government through 
REA has invested some four millions in the utility business 
in that section of Missouri. The question has been asked 
whether Sho-Me would form another company that legally 
could hold and operate the properties or sell out to nearby 
private utilities. Nobody knows or is willing to venture a 
guess, but it seems clear that any incorporation must be 
other than as a cooperative. If that is so, then, by whatever 
name it is known, the resulting corporation is a private 
utility which, regardless of financing, must obey all the 
regulations governing private utility business. 


Hunches Make Poor 
Trouble Shooters 
FINDING OUT quickly and surely just where a fault oc- 


curs is a big factor in holding a good record for brevity of 
outages. Some distribution departments, here and there, 
have a maintenance man with an uncanny intuition that, 
despite a minimum of immediate information, tells him 
almost unfailingly just where to go to remedy the trouble. 
There are too few troublemen that good, however, to per- 
mit having a company program founded on so tenuous a 
reliance. But it is even more precarious to depend on men 
who play hunches when it comes to spotting the place 
where things have gone wrong. A hunch is just an inspired 
guess with the weakness that the temptation too often is 
to go back to the spot where trouble occurred on the 
immediately previous occasion, which is just as likely to 
waste precious time as to save it. 

Sectionalization and restoration are the 
ideal objectives, short of building a fault-proof system. 


automatic 


When the lockout occurs there is still considerable de- 
pendence on human agencies to interpret the information 
obtained from customer complaints, meter indications, tell- 
tales and even the good guesses, to decide where to go to 
eliminate the disturbances and repair the facilties. 

Therefore, the utility intent on attaining and holding a 
good record of service continuity will contrive a trouble- 
elimination procedure which correlates all the automatic 
information and all the possibilties of the test apparatus 
and the fault-indicators with the skill of its men insofar 
as they have acquired a quick and infallible sense. After 
that job of all-round formulation of procedure has been 
well done the thing to do is to stick to the procedure and 
not let more hunches vitiate the result. 
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Ickes Put in Power 
Trust by Liberals 


STUDY of the 13-year-old upsurge of 
public ownership in the electric power 
field leaves the impression that the late 
President Roosevelt was probably the 
greatest friend of public power dur- 
ing the era, particularly from the point 
of view of influence and conviction. 

Perhaps the next greatest friend of 
public power, particularly from the 
standpoint of day-to-day fighting for 
it, scheming for it, planning new ways 
of extending its scope, influence and 
territory, is Harold Ickes, who has 
been Secretary of the Interior for 13 
years next month. 


Attack by Young Liberals 


Thus it comes with a shock, if 
nothing more, to see the self-styled 
curmudgeon attacked—with a vigor 
and vehemence that is customarily re- 
served for Mel Ott by the patrons of 
Ebbetts Field—by serious young lib- 
erals who would probably concede, if 
their arms were twisted, that they and 
they alone have The Word on public 
power. 

The National Farmer’s Union, for 
instance, has been insisting for weeks 
that Ickes has joined the power trust 
because he has been, and still is, 
opposing more valley authorities of 
the TVA  pattern—independent and 
uncontrolled by Washington. The 
Farmers Union is that organization 
which last winter was unable to swing 
the confirmation of its own man, Au- 
brey Williams, for administrator of 
the Rural Electrification Administra- 
tion. (This may have been fortunate 
since Williams was so intimate with 
the electric power industry that he 
asserted that alleged utility opposition 
to him was led by “Tate, of Georgia 
Power.” Tate, it seems. clear, 
Steve Tate, Georgia resident and one- 
time head of the National Rural Elec- 
tric Cooperative Association, which is 


was 


not a private power organization. ) 
More recently, Ickes was the sub- 
ject of a patronizingly bitter article 
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in Sen. Robert M. LaFollette’s Pro- 
gressive entitled “Harold Ickes—Bu- 
reaucratic Kleptomaniac.” Its author, 
Richard L. Neuberger, confided that 
he once was strong for Harold, but 
that these days, with the Ickes’ coat 
speckled with the dandruff of Wall 
Street, “One wonders whether the 
name of Harold Ickes can be added 
to this class” of liberals who “outlive 
their usefulness.” 

The biggest thing Neuberger and 
the National Farmer’s Union seem to 
have against Ickes is that he fought— 
and ever so successfully—both a Mis- 
souri Valley Authority and a Colum- 
bia Valley Authority as independent 
as TVA. Ickes, who at the very least 
has been one of the two most effective 
men: in public power throughout pub- 
lic power’s greatest era, is now a knave 
because he is against a legislative pro- 
posal which many people will insist 
never had any more chance of passage 
than it had of defeat. 


Private Power Not to Blame 


It will perhaps be a relief to the 
private power industry to learn -that 
it no longer can be blamed for killing 
MVA—if MVA be dead. Heretofore, 
the chant has been that the Murray 
Bill would have three 
weeks after it was introduced but for 
the machinations of the power trust. 
Now one learns that Ickes did it, a 
discovery which makes a good deal 
more sense than the earlier proposi- 
tion when the legislative score run up 
by Ickes during the past twelve years 
is compared with that of the power 
business. 

Inasmuch as it seems still to re- 
quire more to join the power trust 
than the endorsement of the Progres- 
sive and the National Farmer’s Union 
it might be noted in passing that the 
power trust will doubtless require of 
Mr. Ickes that, as a token of good 
faith, he cancel out his achievements 
in the Northwest, his prospects in the 


been law in 


Southwest, and his jurisdiction over 
sales of federal energy everywhere 
but in the TVA region. Should he 
prove willing to do this, the Progres. 
sive and the National Farmer’s Union 
will have a case and the private power 
business will have a competitive situ- 
ation approximating the status quo 
ante Roosevelt—and Ickes. 

While Ickes goes on flunking out of 
the select school of liberals, his boss, 
President Truman, comes closer and 
closer to doing the same, for according 
to people who will tell you that they 
know, Mr. Truman no longer is par- 
ticularly strong for independent valley 
authorities. 

These sources point in particular to 
a letter written by Mr. Truman to Ora 
Bundy, president of the National Rec- 
lamation Association, during NRA’s 
annual convention at Denver last fall. 
They insist that it represents a retreat 
from President Truman’s earlier inex- 
plicit but none-the-less apparent posi- 
tion in favor of TVA-type authorities. 


Truman in Same Boat 


The pro-TVA-type-authority liberals 
are not the only ones who believe that 
Mr. Truman is cooling off on independ- 
ent authorities. Some people whose 
principal interest in Washington is 
Reclamation insist that such is the case. 
In support of their point, they offer in- 
cidents which they ask to be held in 
confidence, but which, if credible. are 
convincing. 

Disregarding the self-serving gossip 
and the material which can be spoken 
but not printed, there are two actuali- 
ties which indicate that Mr. Truman, 
regardless of his personal convictions, 
is now unwilling as a political leader to 
go down the line for independent val- 
ley authorities. 

First is the present status of the 
Murray MVA bill. 
cently asked the one committee of three 
in which his bill stood any show at all 
of a favorable report, to postpone hear- 
ings indefinitely. 

The second is the tenor of Mr. Tru- 
man’s recent budget and state-of-the: 
union message. Therein, the President 
could muster no stronger endorsement 
of independent authorities than his 
statement that “We shall continue our 
plans for development of the Missourl 
Valley, the Arkansas Valley and the 
Central Valley of California.” 

Our plans for these valleys. oe 
noted, are not for TVA-type authorities. 
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Distribution Construction 
Not Yet Halted by Strike 


Survey of 50 Operating Companies in All Sections of Nation Shows 
That Most Have Sufficient Inventory to Carry On Despite Strike at 
Electrical Manufacturing Plants—Lack of Steel and Copper a Threat 


The electrical manufacturing strike has 
neither halted construction of distribution 
lines nor yet curtailed appreciably the 
distribution construction programs on 
which electric utilities had been able to 
embark, a survey by ELectricaL Worip 
showed this week. 

Of 50 companies surveyed, none re- 
ported that its distribution construction 
program had been halted and only a few 
reported theirs had been curtailed for 
want of material. 

Most of them indicated, however, that 
the programs they are carrying on de- 
spite the strike are far from what they 
could and would engage in if materials 
and manpower were available in sufh- 
cient volume. 

Many of the companies, in. addition, 
indicated that further distribution con- 
struction would come to a halt in periods 
ranging from two weeks to two months if 
the steel and electrical manufacturing 
strikes remain unsettled. A few fortu- 
hate companies reported they could pro- 
ceed on schedule for as long as six 
months, and one figures on completing 
everything which must be finished by 
fall. : 

Tabulation of answers to five questions 
posed by ELEctRIcCAL Wortp showed that 
10 companies regard their distribution 
inventory as “good,” while 15 regard 
theirs as only “fair.” Thirteen called 
their distribution inventories “poor,” and 
ll described them as “spotty.” One failed 
0 answer this question. 

Most of the companies declined to 
‘pecify the length of time they would re- 


quire to get back into construction at a 
pre-strike rate after electrical manufac- 
turing resumes at a pre-strike rate. This, 
they indicated, depends on the duration 
of the electrical strike and the steel strike 
as well. Five companies, however, felt 
they could get back in operation, assum- 
ing the strike goes on long enough to 
halt or seriously curtail their programs, 
in one to four weeks; eight indicated 
that they would need five to eight weeks, 
and eight more figured they would need 
nine weeks or more. 

Questioned as to whether they saw any 
prospect of being unable to connect 
housing projects for want of materials, 
17 replied in the affirmative, although 
many of these tied their answers to a 
continuation of the manufacturing or 
steel strikes. Twenty-two companies were 
not worried over such a prospect, and 
nine had no answers, most of them indi- 
cating that no housing projects are under 
way or contemplated in their territories. 
Two companies were on the fence, unde- 
cided as to whether any real prospect of 
trouble exists. 

As was the case with the replies on the 
state of distribution inventory, the answer- 
ing companies split rather evenly their 
answers to a question on their general 
inventory position. Twelve companies 
felt their general inventory position good, 
while 15 called theirs fair. Thirteen con- 
sidered theirs poor, and eight described 
theirs as spotty. Two had no answers. 

Inasmuch as the survey was aimed 
principally at determining what effect the 
manufacturing strike has had on distribu- 
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tion construction and inventory, stocks 
of wood poles were not considered in the 
same light as items made in strike-bound 
plants. Probably the most general com- 
plaint wath regard to construction or 
inventory difficulties, however, was of the 
shortage of wood poles and cross arms. 
Oddly enough, a small handful of the 50 
systems asserted that they were having 
no trouble at all with poles. 

No attempt was made to survey Rural 
Electrification Administration coopera- 
tives, but a check by REA of its field 
engineers, who are described as being 
in close touch with the co-ops, brought 
the information that the strike had not 
effected any change in delivery situation 
early this week, that no projects had been 
halted, and that the whole REA program 
was going very slowly when compared 
with what could and would be done if 
materials and manpower were readily 
available. REA reported only a small 
pickup in deliveries of conductor, pole 
anchors, transformers and such distribu- 
tion equipment even after V-J Day 
brought war contract cancellations in 
real earnest. 


Will Save for Emergencies 


Many of the companies which replied 
went out of their way to indicate that 
they will halt or curtail construction 
quickly when it becomes necessary to do 
so to keep adequate emergency stocks on 
hand. All electric companies were urged 
to do this recently by Paul B. Valle, for- 
merly Administrator of WPB’s order 
U-1 and now handling utility problems 
for the Civilian Production Administra- 
tion. 

However much longer the electrical 
manufacturing and steel strikes go on, 
some CPA officials expect one of the war- 
time trouble makers—copper—to con- 
tinue as a shortage item in the reconver- 
sion program. They predict that the 
country will have either to resume im- 
ports which were cut drastically after the 
military needs dropped, or dig into the 
national stockpile. 

Meanwhile, copper miners and smelters 
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SURVEY QUESTIONS—1. Has the manufacturers’ strike curtailed your deliveries to the point where you have had to halt new construc. 


tion to save available distribution materials for emergencies? 


2. What is your company’s inventory position with respect to dis- 


tribution materials, good? fair? poor? very bad? 3. How long will it take after the strike is settled before you will be able to resume 
new distribution construction at a rate comparable to that carried on before the strike? 


unable to connect new housing projects in your territory for want of materials? 


materials affected by the strike? 


in Utah remained on strike early this 
week, although the walkout had not then 
spread to neighboring copper states of 
Arizona and Nevada. Half the rod mills 
were down with labor trouble, tying up 
half the copper wire capacity. It was 
pointed out that if the strike further halts 
or curtails the production of copper, it 
won't make a great deal of difference 
whether the manufacturers’ strike is 
settled or not, since copper is the heart 
of the industry. 

“If the stee! strike is settled, making 
available silicon steel for transformer 
cores,” one CPA man declared, “and if 
the manufacturing strike is settled so 
there are people to manufacture trans- 
formers, the problem will then have re- 
solved itself to one of obtaining the 
copper wire for winding the cores.” 

The lead shortage continues, maintain- 
ing its implications for users of under- 
ground cable, but this is not regarded 
anywhere near so seriously as the copper 
situation. 

An indication of the small incidents 
which have broad effects is seen in the 
story of the stranding machines on which 
ACSR conductor is made. The story is 
that these machines were put almost 
completely on war work during the pe- 
riod of heavy military orders, their output 
devoted to filling the Army’s needs for 
wire rope. Now the machines are avail- 
able again for civilian production, but 
they are badly worn, incapable of their 
former output. Replacements are difficult 
to get. Even before the strike, in addi- 
tion, steel stranding was scarce. 

“Inventory satisfactory for normal oper- 
ations and maintenance but not sufficient 
for planned capital reinforcement,” de- 
clared the purchasing agent of one 
Middle Atlantic states company. His 
comment was indicative of the sentiments 
indicated by a number of systems which 
replied. 
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SPA Has Equipment 
But It’s Hard to Buy 


The Reconstruction Finance Corpora- 
tion, which is disposal agency for capital 
goods and equipment held by the Surplus 
Property Administration, has a certain 
amount of equipment which electric util- 
ities could use to bolster their construc- 
tion programs, but RFC men concede the 
manufacturing strike will have been his- 
tory for some time before a company 
starting now could obtain any of this 
equipment, 

RFC is not a marketing agency Lut a 
great big bank. Most of its people are 
bankers, not salesmen. Being a govern- 
ment agency in addition to a bank, the 
red tape arises from two sources. Action 
can be had only at the top, RFC men say, 
with consequent delay for numerous 
signatures. 

When all signatures have been ob- 
tained and other details completed, RFC 
is not then in a position to ship the goods. 
It notifies the Army, Navy, War Assets 
Corporation, or whatever other agency 
originally procured the material to ship 
it, after finding it in a warehouse which 
may be overstocked. Often the holder is 
affected by a manpower shortage which 
precludes prompt action on RFC ship- 
ping orders. 

For those interested in RFC surplus 
stocks, these are presently listed holdings, 
although RFC warns that the data was 
compiled as of November 30, and thus 
is not particularly up-to-date: 

Weatherproof wire—RFC has $500,- 
000 inventory, in good and bad shape 
and in varying lengths. The stocks are 
well split up between various RFC field 
offices, with not a great deal in any one 
section. 

Rubber insulated wire—$6,000,000 of 
this material is on hand, of which $5,000,- 


4. Is there any prospect that you will be 
5. What is your general inventory position regarding 


000 is Navy wire, not approved by under- 
writers, but described as “gold-plated” 
just the same. 

Electrical porcelain—On hand Novem- 
ber 30 was $1,407,000 worth of this 
equipment. There also was $347,000 
worth of glass insulators, many of them 
for telephone lines. Large quantities have 
been sold for telephone construction since 
the listing was entered two months ago. 

Generator sets—RFC has many of 
these, $16,000,000 worth, new and used, 
of all sizes and descriptions. 

Motors—These are plentiful, too, but 
not in standard sizes. Altogether, RFC 
has $2,160,000 worth. Standard size 
motors are snapped quickly, 

Switchgear—All sizes, big and little, 
are included in RFC’s $1,410,000 stock- 
pile. 

Transformers—This lot, valued at 
$1,487,000, includes everything from in- 
strument transformers on up, old, new, 
good and bad. 

Transmission and distribution equip- 
ment—RFC has $1,757,000 worth of it, 
including pole line hardware valued at 
$1,477,000. Largest stocks of the latter 
are handled by RFC’s Chicago, New 
York, Philadelphia, and St. Louis offices. 

Wiring devices—These are plentiful 
and in great variety, although well split 
up between field offices. RFC has $991, 
000 worth of junction and outlet boxes 
alone, $1,075,000 worth of switches and 
fuse cutouts, and $1,475,000 worth of 


miscellaneous wiring devices. 


Named to Arizona Board 


Yale McFate, Prescott attorney, has 
been appointed to the Arizona Corpor 
tion Commission to complete the une 
pired term of William Petersen. 
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High Court Upholds FCC 


in N.Y. Telephone Co. Case 


Reverses Ruling of District Court for Southern New York Permanently 
Enjoining FCC Order for $4,166,510 Write-Off—Decision Bolsters Orig- 
inal Cost Theory of Accounting Espoused by Federal Power Commission 


The Supreme Court ruled, in effect, 
this week that there can be no true 
investment but only a “fictitious or paper 
increment” out of any profit resulting 
from a transaction between affiliates. 

It took this position in reversing a rul- 
ing of the District Court for Southern 
New York, which had permanently en- 
joined an order of the Federal Communi- 
cations Commission directing the New 
York Telephone Co. to write off $4,166,- 
510. The sum represented the difference 
between original cost depreciated and re- 
corded book cost of facilities bought by 
New York Telephone from its parent, 
American Telephone & Telegraph Co. 
New York Telephone had argued that 
since the accounting practices used when 
the transaction was made had been ap- 
proved by the Interstate Commerce Com- 
mission, then regulating interstate com- 
munications, FCC could not retroactively 
order the write-off. The district court 
agreed but was reversed this week by 
the Supreme Court. 


Chief Justice Stone Dissents 


The reversal wiped out a minor blem- 
ish on the wholehearted judicial ac- 
ceptance of the original cost theory of 
utility accounting which FCC and the 
Federal Power Commission have es- 
poused. It was another split decision, 5 
to 1, wherein Chief Justice Stone took 
the position that the judgment should 
have been affirmed. Justices Black, Reed, 


and Jackson took no part in considera-— 


tion of the case. 

The sum ordered disposed of arose 
out of transactions between New York 
Telephone and A.T.&T. when the latter 
removed itself from the intra-state tele- 
phone business in the mid-1920’s. Some 
years after the transaction had been com- 
pleted, FCC instituted the uniform sys- 
tem of accounts for companies under its 
Jurisdiction and, after examining the rec- 
ords of New York, ordered the write-off, 
which the Southern New York District 
Court enjoined, holding in part that it 
failed to abide by a stipulation entered 
by the U. S., in a case between the 
United States and A.T.&T. The stipu- 
lation agreed that where true value could 
be shown to exist behind investments or- 
dered classified in account 100.4, such 





amounts may be retained in the account 
and provision be made for their amortiza- 
tion. 

Mr. Justice Rutledge disposed of New 
York’s contention that the write-off could 
be enforced because the accounting 
which brought it about was legal when 
the transaction took place with the as- 
sertion that illegality of such accounting 
was not the basis for FCC’s order. The 
Commission, he said, “went on the view 
that the inflation was not justifiable in 
the light of its own original cost system 
of accounts . . . The principal founda- 
tion of the FCC’s order was that appellee 
was legally subject to the requirement 
of restating its accounts on the basis 
of original cost, and consequently any 
excess on its books over American’s net 
book cost must be eliminated.” 

New York’s further argument, that un- 
der the uniform system of accounts FCC 
can reclassify its balances but not direct 
their elimination, Justice Rutledge said 
“would be to render the Commission 
powerless to write off much of the in- 
flation caused by the original accounting 
in this case.” In passing on New York’s 
action in applying a standard “group 








HOOVER MEDALIST—Maj. Gen. W. H. 
Harrison, left, vice-president in charge of 
operation and engineering, American 
Telephone & Telegraph Co., receives the 
1945 Hoover Medal from Stephen F. Voor- 
hees, Walker. Foley & Smith, New York. 
Presentation was made January 23, at 
joint meeting of A.I.E.E. and Institute of 
Radio Engineers 
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method” depreciation rate to the used 
equipment it bought from A.T.&T., the 
decision added— 


“Moreover, it would seem clear that 
rates established under the group method 
of depreciation are not properly applied 
to property purchased which is known 
not to have as long an expected service- 
able life as property of the same sort 
purchased when new.” 

The decision disagreed with a New 
York contention that “so much of the 
order as affects property already retired 
is improper, because the sole purpose of 
original cost accounting is to show sepa- 
rately the amount by which the price 
paid by the accounting company for 
property now in service exceeded the 
original cost of that property.” 

“The purposes of an original cost sys- 
tem of accounting are broader,” Justice 
Rutledge argued. “Under such a sys- 
tem, the inflation in accounts not only 
may be segregated but may also be writ- 
ten off.” 


District Court Erred 


Regarding the “final question of 
whether the order falls within the deci- 
sion in A.T&T. vs. U.S.,” the decision 
asserted that the district court “miscon- 
ceived the stipulation’s purport and 
effect” when it held the FCC write-off 
order erroneous “in the absence of proof 
that the excess of price over the seller’s 
net book cost was not a “true increment 
of value.” It added— 

“When the Federal Communications 
Commission finds, after full hearing and 
on evidence which sustains the finding, 
that part of the cost on the books of a 
company is due to a profit made by an 
affiliate or a parent at the time when the 
affiliate or parent has transferred prop- 
erty to it, the Commission has determined 
‘after a fair consideration of all the cir- 
cumstances’ in full compliance with the 
stipulation’s reservation that there has 
been no true investment but only a ‘fic- 


‘titious or paper increment within the 


meaning of the A.T.&T. company case.’ 

“We repeat,” the decision closed, “that 
for a court to upset an accounting order 
it must be so entirely at odds with funda- 
mental principles of correct accounting 

. as to be the expression of a whim 
rather than exercise of judgment. The 
order in this case is not of that char- 
acter.” 

Chief Justice Stone urged that the 
judgment of the district court be affirmed 
rather than reversed by differing directly 
with the majority’s finding regarding the 
nature of profits between affiliates, say- 
ing— 

“Before the Commission could rightly 
direct that the assets in that account, 
which have not been retired, be written 
off, the stipulation required it to find 
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‘fair consideration of all the 
circumstances, that the difference be- 
tween the original cost and the price 
claimed to have been paid is not ‘a true 
increment of value.’ This the Commis- 
sion has not done. In the face of its 
stipulation it may not assume, without a 
finding based upon evidence, that there 
is no ‘true increment of value’ to the as- 
sets which respondent purchased over the 
cost to the seller, merely because respon- 
dent purchased the assets from its parent 
corporation.” 
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New Brunswick Will Build 
12,500-Kw. Chatham Plant 


To provide electricity along the north- 
ern shore of New Brunswick and to make 
possible further expansion of its rural 
electrification program, the New Bruns- 
wick Electric Power Commission will 
erect a 12,500-kw. plant on the harbor 
front about a mile from the center of 
Chatham. Construction of the plant, 
which will cost approximately $2,000,000, 
is to be started in April. 

Transmission lines will connect the 
Chatham plant with the commission plant 
at Moncton in order to allow an inter- 
change of power. The Chatham plant is 
to have facilities to receive coal by either 
water or rail. 

The new unit will operate at 3,600 
rpm., generating electricity at 6,900 volts 
with steam at 600 psi. and 825 deg. F. 
The boiler, using pulverized coal, will 
furnish 140,000 lb. of steam per hour. 


New Mexico P.S.C. 
Begins Rate Study 


Announcing a projected survey of pos- 
sible utility rate reductions in a number 
of state urban areas, New Mexico Public 
Service Commission’s first:step will be a 
request to a number of utility firms to 
furnish reports on excess profits taxes 
paid the government since 1941. 

Plans for the survey were announced 
shortly after the commission had ap- 
proved a reduction in electric rates for 
New Mexico communities served by the 
El Paso Electric Co. The survey was 
requested by Gov. John J. Dempsey. 

New Mexico utility firms which re- 
ported their excess profits taxes for 1944 
to the commission, with the amount of 
the taxes for that year, are: 

Albuquerque Gas & Electric Co., $340,- 
986.11; Community Public Service Co., 
$137,795.01; Deming Ice & Electric Co., 
$57,439.14; El Paso Electric Co. (New 
Mexico portion), $67,220.18; Las Vegas 
Light & Power Co., $19,777.00; New 
Mexico Power Co., $120,515.00. 

Companies which have not reported 
income and excess profits taxes for 1944 
include Inland Utilities Co., New .Mexico 
Electric Service Co., and Southwestern 
Public Service Co. 

The electric rate reduction of the El 
Paso Electric Co. affects Las Cruces and 
small communities between it and El 
Paso, Tex., with reductions expected to 
total $17,222 annually in electric bills of 
30,000 New Mexico customers. The new 





WAS IT THE CAUSE?—Electrician examines 7%-inch steel operating rod on a 13-kv. 
oil circuit breaker which was melted in half by the intense heat at a fire at the Mound 
Street plant of the Union Electric Co. of Missouri. Mechanical failure of a bushing on 
the pole of this breaker is believed to have caused the fire. Note molten porcelain 
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rates, which are like those put into effect 
last month in El Paso, are 4.5 cents per 
kw.-hr. for the first 50, 3 cents for the 
next 50, and 2 cents for all over 100 
kw.-hr. They are said to be the lowest 
in New Mexico. 


N. Y. Union and Contractors 
Unite to Provide Housing 


A no-strike, no-lockout agreement for 
the duration of the existing housing crisis 
has been announced in New York City by 
the Joint Industry Board of the Electrical 
Industry. 

More than 10,000 electrical construc- 
tion workers, members of the Interna- 
tional Brotherhood of Electrical Work- 
ers, Local 3, and 364 electrical contract- 
ing companies are affected by the new 
agreement. 

The union has voluntarily agreed to re- 
linquish its contractual right to time 
and a half for overtime and offered to 
work two seven-hour shifts, both shifts 
at regular time until the housing shortage 
abates. The union also sanctioned the use 
of the most modern technological methods 
and the unrestricted use of high-speed, 
labor saving tools and devices in order 
to reduce the cost of low-rental housing 
and to make new dwellings available as 
soon as possible for returning veterans. 


Mound Plant Fire Causes 
7-Hour Service Cessation 


An electrical fire in the 13-kv. bus 
structure at the Mound Street plant of 
the Union Electric Co. of Missouri, 5t. 
Louis, on January 16 put this station out 
of service for seven hours, causing an 
interruption to electric service that af: 
fected some 30,000 customers, including 
three hospitals. 

The fire, which occurred at 4:45 p.m. 
is believed to have been caused by the 
mechanical failure of a bus-side bushing 
on a 13-kv. incoming line oil circuit 
breaker. The resulting short circuit and 
oil fire caused extensive damage to the 
station bus and complicated the task of 
restoring service. 

Emergency crews working under severe 
handicaps were able to restore service to 
all but about a third of the customers by 
9 p.m. Service was restored by 11:47 p.m. 

Mound Street plant, where the fire 
occurred, served five substations of the 
former Laclede Power & Light Co. sy® 
tem which was taken over by Union Elec: 
tric last’April but which has not yet been 
completely integrated with the rest of the 
St. Louis system. The Mound plant was 
formerly the base load plant of the La- 
clede system. 
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$140,000,000 Program 
Will Start This Year 


Reclamation Bureau Has Money 
to Start Work on 30 Projects— 
Missouri Basin Items Included 


The Reclamation Bureau will start con- 
struction this year on a $140,000,000 pro- 
gram of new dams, power plants, trans- 
lines and irrigation projects, 
most of them started before and delayed 
during the war. 

Thirty projects will see work resumed 
or started with funds made available in 
the regular 1946 Appropriation Bill and 
in the $81,462,000 appropriated in the 
recently-enacted Deficiency Bill, and 
available as carry-overs from unexpended 
appropriations. 

Two dams with power plants, and about 
300 miles of transmission lines, all part 
of the joint Army Engineers-Bureau of 
Reclamation plan for development of the 
Missouri River Valley, are among the 
projects scheduled. They are the Boysen 
dam and power plant on Wyoming’s 
Big Horn River; the Kortes dam and 
power plant, on Wyoming’s North Platte 
River. Reclamation also will build trans- 
mission lines from Fort Peck Dam, in 
Montana, to Williston, N. D., to provide 
construction power for the Garrison Dam 
project, which the Army Engineers will 
start this year. Garrison is also part of 
the Missouri River development plan. 

Eight other Missouri Basin projects au- 
thorized for the Reclamation Bureau will 
be started this year if Congress appro- 
priates funds for them. Included in this 
group are the Canyon Ferry project, in 
Montana, where a 35,000-kw. plant is 
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under study; the Glendo project, in 
Wyoming, where a 10,000-kw. plant is 
proposed; the Bostwick project, in Kan- 
sas, where a 2,000-kw. plant is proposed; 
and the Heart River project, in North 
Dakota, where a small plant for irriga- 
tion pumping only, is under study. 

Work on the Columbia Basin project, 
the irrigation subdivision of the Grand 
Coulee dam project, will include clear- 
ing of land and some work at Grand Cou- 
lee itself, where two turbines are being 
removed and three are under construc- 
tion. 

Farther south, work on California’s 
Central Valley project will be pushed 
after some years delay due to war-time 
restrictions. Included in projected work 
on this development is the construction 
of a 230-kv. transmission line from Oro- 
ville, Cal. to Sacramento and a short, 
inter-substation tie line there, as well as 
the installation in Shasta Dam of the two 
units from Grand Coulee. 

Other power projects and the funds 
proposed for their power features in the 
1946 regular and deficiency appropria- 
tion bills are as follows. 

Parker dam, on the Colorado River in 
Arizona, $432,000; Colorado-Big Thomp- 
son project in Colorado, $3,625,000; 
Boise project, Idaho, Payette division, 
$624,000, Anderson Ranch division, $643.- 
000; Palisades project, Idaho, $20,000; 
Hungry Horse project on the south fork 
of the Flathead River in Montana, (no 
power funds were appropriated, but dam 
construction funds were made available) ; 
Rio Grande project, New Mexico, $138.- 
000; Deschutes project, Oregon, $288.- 
000; Kendrick project, Wyoming, $630,- 
000; Shoshone project, Wyoming, power 
division, $900,000. 


Europeans Not Interested; 
RFC to Get Floating Plant 


Europeans have shown so little interest 
in purchasing one of the 30,000-kw. float- 
ing power plants which the Army has 
been operating in Belgium that the War 
Department is about ready to bring the 
craft home for disposal by the Recon- 
struction Finance Corporation. 

There was some speculation as .to 
whether disclosure of plans to return the 
plant to this country might not bring 
some response from foreign purchasers. 
One of the two “floaters” which the Army 
took to Europe has been returned to this 
country and is now up for sale by RFC. 
It had been expected the other would be 
sold abroad. 

One federal official of long experience 
in the electric power business declared 
that while the boilers installed on the 
floating power plants are lighter than 
would have been chosen for land stations, 
the turbo-generators are standard equip- 
ment. The plants have been operated at 
efficiencies allowing 12,500 B.t.u. per 
kw.-hr. he said. Maintenance, he added, 
would run somewhat higher than on com- 
parable size land installations. 

Presently, RFC has the firm of Morris 
and Van Wormer making a valuation 
study of the Seapower, the unit now at 
Philadelphia Navy Yard and up for sale. 
Cost of the Seapower and the Resistance, 
the latter still in Europe, totaled some- 
what under $4,000,000, including the cost 
of fitting them with prows and sterns for 
the ocean crossing and with equipment 
making them capable of 50-cycle opera- 
tion. How much of this RFC would write 
off without argument as direct war cost 
is not known. 
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FEATURES OF WEDNESDAY MORNING SESSION OF A.1.E.E.—Left Panel, Participants in Edison Medal presentation, John C. Parker, 
vice-president of Consolidated Edison Co., who reviewed the career of the recipient, Philip Sporn; W. E. Wickenden, Institute president 
who made the presentation; Mr. Sporn; and Archer E. Knowlton, associate editor of ELECTRICAL WORLD, who gave the history of 
the medal. Right Panel, Dr. J. R. Dunning, director, Division of War Research, Columbia University, with some of the apparatus which 






he used to demonstrate his talk, “Development of Atomic Energy” 
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Utilities Cooperate 
to Get Boulder Power 


Permission to distribute excess Boulder 
Dam power through facilities owned by 
Southern California Edison Co. by Cali- 
fornia Electric Power Co. was granted 
last week on a basis of a 42-year contract 
from the California Railroad Commission. 
A departure from usual policy, the agree- 
ment is related to basic Boulder contracts 
of similar length, the Commission said. 

The power, assigned to Metropolitan 
Water District in southern California, had 
been intended for use by the RFC and 
suspended operations at the Basic Mag- 
nesium plant at Las Vegas, Nev. 

Surplus energy now has been divided, 
with 55 percent going to the City of 
Los Angeles, 40 percent to Southern Cali- 
fornia Edison, and 5 percent to California 
Electric Power. In the Edison-California 
Electric contract, provision regarding the 
latter’s share of power stipulates delivery 
on demand charge of $1 a kw. of monthly 
maximum demand for the first five years, 
with rates after that to be calculated on 
a cost formula contained in the contract. 
California Electric pays not less than 90 
percent of its allotted energy at a 70 
percent load factor, and pays Edison for 
generating charges at Boulder. In addi- 
tion, it handles energy charges direct 
with the government. 

The California Railroad Commission, 
praising the new contract as a trend to- 
ward cooperative use by companies of 
“inescapable investment capital utilities,” 
promised to conduct periodic investiga- 
tions of the agreement. 


FPC Ruling Paves Way 
for Nebraska Power Sale 


The Federal Power Commission ruled 
this week that it has no jurisdiction over 
an application by the Nebraska Power 
Co. for authorization to issue securities, 
the proceeds of which would be used to 
redeem all its outstanding cumulative 6 
and 7 percent preferred stock. 

Commissioners Leland Olds and Nel- 
son Lee Smith dissented. The order was 
signed by Commissioners Draper, Sachse, 
and Wimberly. No opinions are avail- 
able at this time, FPC officials announced. 

The majority ruled that the company 
became indirectly wholly owned by the 
Loup River Public Power District, a 
political subdivision of Nebraska, on De- 
cember 26, 1944, when its common stock 
was purchased from the American Power 
& Light Co. by the Omaha Electric Com- 
mittee, Inc., a non-profit organization 
formed to conduct the properties from 
private to public ownership. The Omaha 
Electric Committee was held to be an 


instrumentality of the Loup district. 
Effect of the Commission’s action was 
to remove the last federal barrier to 
complete consummation of the sale of 
Nebraska Power. The Securities and Ex- 
change Commission washed its hands of 
jurisdiction long since. At present, a sub- 
committee is studying the Nebraska sale 
as part of its investigation of the admin- 
istration by SEC of the Public Utility 
Holding Company Act but little that 
might affect the Nebraska sale is ex- 
pected to result from the investigation. 


Melrose Power Co. Sold 


Sale of the Melrose Power Co. to the 
Farmers Electric Cooperative Inc., Clo- 
vis, N. M., has been approved by the 
New Mexico Public Service Commission. 
Sale price was reported to be $56,000. 
The utility serves Melrose, N. M. 


Utility District Wins Fight 
for Distribution Facilities 


Another phase of a long battle between 


Sacramento (Calif.) Municipal Utility 
District and Pacific Gas & Electric Co. 
occurred last week when the Third Dis- 
trict of Appeals at Sacramento ruled that 
the utility district was entitled to posses- 
sion of electrical distribution facilities it 
has been seeking for twelve years. It 
was expected that the suit would carry 
after 30 days to the State Supreme Court. 

Arguing that the California Railroad 
Commission’s valuation of $11,632,000 on 
the properties was too low, P. G. & E. 
also contended that inclusion of side 
properties in the issue had no bearing 
on the case. 

Continuous litigation by P. G. & E. 
has kept the Sacramento 640-square mile 
utility district from serving electrical 
users in the area since 1934. 





MEETINGS 


National Association of Corrosion Engineers—An- 
nual convention, President Hotel, Kansas City, 
Mo., May 7-9. Elton Sterrett, executive secretary, 
318 Southern Standard Bldg., Houston, Texas. 


Great Lakes Power Club—Spring meeting, Palmer 
House, Chicago, Ill., May 24. Almer Skretting, 
secretary-treasurer, Wisconsin Electric Power’ Co., 
Milwaukee |, Wisc. 


Pennsylvania Electric Association—Engineering Sec- 
tion, all committees, Penn Harris Hotel, Harris- 
burg, Pa, May 28-29. £. B. Shew, chairman, 
Philadelphia Electric Co., Philadelphia 5, Pa. 


Previously Listed 


National Association of Purchasing Agents—Public 
Utility Buyers’ Group, midwinter convention, 
Edgewater Beach Hotel, Chicago, Ill., February 
4-5. R. C. Wenz, chairman, Philadelphia Co., 
Pittsburgh 19, Pa. 


Pennsylvania Electric Association—Systems operation 
committee, Roosevelt Hotel, Pittsburgh, Pa., Feb- 
ruary 6-7; A. R, Deck, chairman, etropolitan 
Edison Co., 412 Washington St., Reading, Pa. 
Rural committee, PEA headquarters, Harrisburg, 
Pa., Feburary 7-8; W. H. Ferguson, chairman, 
Duquesne Light Co., Pittsburgh, Pa. Transmis- 
sion and distribution committee, Benjamin Frank- 
lin Hotel, Philadelphia, Pa., February 7-8; C. C. 
Moler, chairman, The Potomac Edison Co., 
Hage-stown, Md. Electrical equipment commit- 
tee, Roosevelt Hotel, Pittsburgh, Pa., February 
14-15; B. E. Hagy, chairman, Philadelphia Elec- 
tric Co., 900 Sansom St., Philadelphia, Pa. 


Canadian Electrical Association—Winter conference, 
Chateau Frontenac, Quebec City, February 11-12. 
B. C. Fairchild, managing director, 704 Tramways 
Bidg., Montreal, Canada. 


Missouri Valley Electric Association — Power sales 
conference, Hotel Continental, Kansas City, Mo., 
February 13-14; engineering conference, Hotel 
Continental, Kansas City, Mo., April 10-12. 1. D. 
Pettegrew, director, 1004 Baltimore St., Kansas 
City 6, Mo. 


Edison Electric Institute—Transmission and distri- 
bution committee, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, February 18-19; electrical equip- 
ment committee, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, February 20-21; general sales con- 
ference, Edgewater Beach Hotel, Chicago, Ill., 
April 2-4. Col, H. S. Bennion, managin director, 
420 Lexington Ave., New York 17, N. Y. 


American Society for Testing Materials — Spring 
meeting, Pittsburgh, Pa., February 25-March |. R. 
E. Hess, assistant secretary, 260 S, Broad St., 
Philadelphia 2, Pa. 


National Rural Electric Cooperative Association— 
Annual meeting, Buffalo, N. Y., March 4-6. Avery 
C. Moore, secretary-treasurer, 416 5th St., N. W. 
Washington I, D, C. 


Oklahoma Utilities Association—Annual convention, 
Biltmore Hotel, Oklahoma City, Okla., March 
11-12, Kate A. Niblack, secretary, 625-626 Bilt- 
more Hotel, Oklahoma City 2, Okla. 


North Central Electrical Industries—Convention and 
trade exposition, Radisson Hotel, Minneapolis, 
Minn., March I1-13. W. A. Ritt, secretary-man- 
ager, 234 Foshay Tower, Minneapolis, Minn. 


Southeastern Electric Exchange — Engineering and 
Operation Section, Tutwiler Hotel, Birmingham, 
Ala., March 14-15; annual conference, Edge- 
water Gulf Hotel, Edgewater Park, Miss., April 
24-26. J. W. Talley, executive secretary, 303 
Haas-Howell Bldg., Atlanta |, Ga. 


American Society of Mechanical Engineers—Spring 
meeting, Hotel Patten and Reid House, Chat- 
tanooga, Tenn., April 1-3. Ernest Hartford, execu- 
ig a secretary, 29? W. 39th St., New York 
18, N.Y. 


Midwest Power Conference—Annual meeting, Pal: 
mer House, Chicago, Ill., April 3-5. S. E Win- 
ston, director, Illinois Institute of Technology, 
Chicago 16, Ill. 


Manufacturers Association — 
Spring meeting, Palmer House, Chicago, ll. 
week of April 8. W. J. Donald, managing direc- 
tor, 155 E. 44th St., New York 17, N. Y. 


National Electrical 


Electrochemical Society — Spring meeting, Tutwiler 
Hotel, Birmingham, Ala., April 10-13. Colin G 
Fink, secretary, Columbia University, 3000 Broad- 
way, New York 27, N. Y. 


National Electrical Wholesalers Association —Annuas 
convention, Stevens Hotel, Chicago, Ill., Apr! 
21-25. C. G. Pyle, managing director, 500 Fifth 
Ave., New York, N. Y. 


Society of the Plastics lndustry—National plashes 
exposition, Grand Central Palace, New ven 
N. Y., April 22-27. John Wetherby, secretary, 2% 
Madison Ave., New York 17, N. Y. 


American Institute of Electrical Engineers—North: 
eastern district, Buffalo, N. Y., April 24-25. a 
eeepen, secretary, 33 W. 39th St., New York |®, 
Ps Ve 


International —e Exposition — Stevens Hotel, 
Chicago, IIl., April 25-30. A. B. Coffman, ma 
ager, I1i W. Jackson Blvd., Chicago 54, Ill. 


—— eee eat 
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Utah Utility Reorganization 
Plan Gets Court Approval 


U. S. District Judge Tillman D. John- 
son, Salt Lake City, has signed an order 
allowing the Utah Power & Light Co. 
to proceed with reorganization plans al- 
ready approved by the Securities and Ex- 
change Commission. 

The hearing had been previously post- 
poned by the court from December 19, 
because an objector, Lazarus S. Heyman, 
New York City, was unable to be present 
at the earlier date, (ELEctricAL Wor p, 
January 5, Page 80). Heyman failed to 
appear at the hearing although he sent 
the court a written objection. 

Under the reorganization plan the 
Utah utility firm will sever financial con- 
nections with Electric Power & Light 
Corp., which previously held all of the 
company’s common stock, and from Elec- 
tric Bond & Share. A new common stock 
of $20 stated value will be exchanged 
for all outstanding preferred stock at 
a ratio of 4% shares for each 7 percent 
preferred share and 4°¢ shares for each 6 
percent preferred. A cash payment of 
$650,000 will be made to Electric Power 
& Light for Utah Power & Light’s old 
common stock of which the holding com- 
pany has 3,000,000 shares. 

The new simplified capital structure 
will consist only of debts and common 
stock, of which there will be 1,185,241 


shares outstanding. 
» 


Utility Operating Revenues 
Rise 0.3% in October 


Electric operating revenues of the 

larger privately owned electric utilities 
in the United States in October, 1945, 
were $258,058,000, compared to $257,- 
267,000 in October, 1944, an increase of 
0.3 percent, according to preliminary fig- 
ures released by the Federal Power Com- 
mission. 
Revenue deductions (including operat- 
ing expenses, depreciation and taxes) 
were $189,033,000 or 4.2 percent under 
those of October, 1944. 

Gross income, including other utility 
operating income, increased 14.1 percent 
to $75,236,000 and net income in October, 
1945, was $40,521,000, an increase of 7.8 
percent from the net for October, 1944. 


Heads Power Commission 


A. L. Macdonald, who became premier 
Nova Scotia several months ago, is 
also acting as chairman of the Nova 


, 
g of 


“1 Scotia Power Commission. His predeces- 
sor, A. S. MacMillan, also held both posi- 
Hons, 

ow 
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Electric Output Curve Loses Ground 


The electrical output curve moved 
downward again during the week ended 
January 26, 1946, according to prelimi- 
nary figures released by the Edison Elec. 
tric Institute. Final figures were delayed 
by the wire strike. 

E.E.I. placed the estimated amount of 


‘electrical energy distributed by the light 


and power industry for the week ended 
January 26 at 4,040,000,000 kw.-hr., 
compared with 4,145,116,000 kw.-hr. (re- 
vised) during the preceding week. Dur- 
ing the week ended January 27, 1945, 
the amount of electrical energy distrib- 
uted amounted to 4,576,713,000 kw. hr., 
this year’s estimate representing a de. 
crease of 11.7 percent. For the week 
ended January 19, 1946, the output repre- 
sented a decrease of 9.7 percent (revised ) 
as compared with the corresponding week 
of 1945. 

For the second consecutive week the 
Rocky Mountain States was the only 
group which reported a gain over last 
year—3.3 percent. All other regions 











showed losses. The largest decrease was 
reported by the Central Industrial states 
—18.4 percent. 


Weekly Output Millions Kw.-Hr. 
1946 1945 1944 





Jan. 26 4,040* Jan. 27 4,577 Jan. 29 4,524 
Jan. 19 4,145 Jan. 20 4,588 Jan. 22 4,532 
Jan. 12 4,163 Jan, 13 4,614 Jan. 15 4,539 
Jan. 5 3,865 Jan. 6 4,427 Jan. 8 4,568 
1945 1944 1943 
Dec, 29 3,759 Dec. 30 4,226 Jan. 1 4,337 
Dec. 22 4,239 Dec. 23 4,617 Dec. 25 4,295 
Dec. 15 4,154 Dec. 16 4,563 Dec. 18 4,613 
Dec. 8 4,097 Dec. 9% 4,538 Dec. I! 4,567 
Dec. | 4,043 Dec. 2 4,524 Dec. 4 4,560 
Nov. 24 3,841 Nov. 25 4,369 Nov. 27 4,403 
Nov. I7 3,985 Nov. !8 4,450 Nov. 20 4,513 
Nov. 10 3,948 Nov. I! 4,397 Nov. 13 4,483 
+1944 


Percent Change from Previous Year 





Week Ending 











Jan. 26* Jan. 19 Jan. 12 

New England — 5. — 25 — 44 
Mid Atlantic a — 53 — 44 — 49 
Central Industrial — 18.4 — 145 — 12.0 
West Central ...... — 4.0 — 28 — 0.2 
Southern States .... — 11.2 — 10.5 — 10.9 
Rocky Mountain + 3.3 + 6.1 — 0.2 
Pacific Coast — 14.2 — 12.4 — 16.1 
Total United States — 11.7 — 97 — 98 





* Preliminary. Final figures delayed by wire strike. 
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SEC DECISIONS—HEARINGS 





. 
The Securities and Exchange Commission 
recently issued a series of orders affect- 
ing electric utility companies. 


Texas Uritities Co. lost an SEC decision 
when the commission recently rejected its 
proposal to enter competitive bidding for 
all 22,000 share of common stock of Dallas 
Railway & Terminal Co., now owned by 
Electric Power & Light Corp. Texas Utili- 
ties was formed last year by American Power 
& Light Co. to secure and control certain 
Texas subsidiaries of that company and 
Electric Power & Light which are inter- 
mediate holding companies in the Electric 
Bond & Share system. The commission held 
that the standards of Section 10 of the Hold- 
ing Company Act do not permit a combina- 
tion of electric and transportation properties 
in a holding company system unless a sub- 
stantial operational relationship exists 
between the properties. The commission also 
pointed out that Texas Utilities is presently 
both a registered holding company and a 
subsidiary of a registered holding company 
and, in both capacities, its proposed acquisi- 
tion is subject to the provisions of-Section 10 
of the Act. (Release No. 6373). 


Crescent Pusric Service Co. must modify 
its divestment and liquidation plan within 
fifteen days or the plan will not be approved, 
SEC recently ruled. Crescent’s assets con- 
sist of three widely scattered utility sub- 
sidiaries. If the specified amendments are 
not filed within the time limit, the commis- 
sion stated, it will issue an order disap- 
proving the plan and directing Crescent to 
divest itself of its interest in Empire South- 
ern Service Co., in Colorado Central Power 
Co., and then liquidate and dissolve. Under 
its plan, Crescent proposes to sell its interests 
in these subsidiaries and distribute the pro- 
ceeds, estimated at $1,500,000. to the trustee 
under Crescent’s income bond indenture for 
use in connection with the plan. Crescent 
also proposed to transfer $300,020; 1,972 
preferred shares, and all of the common 
shares of its third subsidiary, Central Ohio 
Light & Power Co. to Central Ohio in con- 
nection with the latter’s proposed recapitali- 
zation and to acquire from Central Ohio all 
84,000 shares of the new common stock to 
be issued by that company. In its decision, 
the commission objected to Crescent’s pro- 
posal to offer its income bondholders thirty 
shares of the new common stock of Central 
Ohio and $180 in cash for each $1,000 of 
bonds. The suggested exchange, the com- 
mission declared, would provide the bond- 
holders “with more than the fair equivalent 
of their bonds and would be unfair to the 
common stockholders of Crescent.” The 
plan should be amended, the SEC asserted, 
to provide for the payment of $80 instead of 
$180 and also to provide that the company 
expressly reserve the right to call its income 
bonds pursuant to the indenture at any time 
before the exchange offer is made. (Release 
No. 6378). 


Hearing Scheduled 


Fesruary 4: To consider the proposed 
merging of the Marion-Reserve Power Co. 
and Ohio River Power, Inc., into the Ohio 
Public Service Co. These three subsidiaries 
of the Cities Service Power & Light Co. 
stated in their application that they desired 
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to combine in one corporate entity electric 
utility assets constituting a single integrated 
system as well as to reduce operating ex- 
penses and interest and preferred dividend 
charges. If the commission approves, all 
the outstanding preferred stock of Ohio 
Public Service and Marion-Reserve Power 
held by other than Cities Service Power & 
Light will be converted into 4 percent cumu- 
lative preferred stock of the surviving com- 
pany on a share-for-share basis plus a cash 
adjustment. It is proposed that, upon con- 
summation of the merger and related trans- 
actions, there shall be no more than 156,332 
shares of the new preferred stock outstand- 
ing. Consequently, upon — stockholders’ 
approval of the merger, all holders of pre- 
ferred stock of the present three companies 
would be afforded an opportunity to sell the 
new preferred stock to the surviving com- 
pany at $105 per share plus accrued divi- 
dends. The surviving company also would 
offer to pay to preferred stockholders who 
dissent from the merger the redemption price 
of their shares and accrued dividends. The 
plan also provides that the common stock of 
Ohio Public Service shall continue to be 
common stock of the surviving company. 
If the merger becomes effective, the surviving 
company would sell at competitive bidding 
$32.000,000 of first mortgage bonds, due 
1976, and $5,500,000 of debentures, due 1956. 
The net proceeds, together with the $5,000,000 
to be paid by Power & Light for 50,000 
shares of common, will be used to redeem 
the debt securities including interest over- 
lap, retire publicly held preferred stock. 
and make cash adjustments on conversion 
of shares of preferred stock, and expenses 
incident thereto. (Release No. 6379). 


Texas Power & Light Co. 
Plans $4,000,000 Program 


A $4,000,000 expansion program will 
be carried out in 1946 by the Texas Power 
& Light Co., President John W. Carpenter 
has announced. 

Top priority will go to an 85-mile trans- 
mission line which will be constructed 
from Jewett, Leon County, to Lufkin, 
where a large substation will be built. 
Almost 1,000 miles of rural lines will 
also be built. The capacity of many sub- 
stations will be increased. 





UTILITY REPORTS 


Net Income 


1945 1944 

*Carolina Power & Light.... x$ 2,301,325 $ 2,350,114 
*Hartford Electric Light .... x 2,765,415 2,055,104 
tMountain States Power 657,237 627,027 
tNational Power & Light 

and subs .. a 3,663,857 4,076,234 
*Public Service of N. J. 

and subs 15,995,081 15,690,658 
tSan Diego Gas & Electric.. 1,493,932 1,468,837 





*Twelve months ended December 31. 
tTwelve months ended November 30. 
{Twelve months ended October 3}. 
xPreliminary. 





October Energy 
Sales Decline 9.5% 


Sales of electric energy to 
customers in October, 1945, totaled 14,- 
902.206,000 kw.-hr., compared with 16, 
459,592,000 kw.-hr. in October, 1944, a 
decrease of 9.5 percent, according to the 
report issued by the Edison Electric In. 
stitute. 





Classification of Sales, October, 1945 
and Change from 1944 


Kilowatt-hour 


sales 


Million Kw.-Hr. % 


October 1945 1944 Change 
Resident or domestic...2,789, 2,547 +9.5 
Rural (Distinct rural 

SREOOD os ae Peete eee 390 373 +45 


Commercial or industrial 


Small light & power. .2,509 2,502 0.3 
Large light & power. .7,826 9,559 18.1 
Street & highway lighting 197 193 2.0 
Other public authorities. 555 656 15.3 
Railways & railroads 
Street & interurban... 3871 373 0.7 
Electrified steam = rail- 
a ee are 217 220 1.2 
Interdepartmental ..... 48 37 29.6 
Total to ult. customers.14,902 16,460 —9.5 


ee ae ne a ee mannan er 


Revenue from , ultimate © customers 
amounted to $271,413,100 in October, 
compared with $273,700,000 in October, 
1944, a decrease of 0.8 percent. 

For the twelve months ended October, 
1945, the annual use per customer ad- 
vanced to 1,208 kw.-hr. from 1,137 for 
the preceding year, an increase of 6.2 
percent; the average annua! bill to $41.56 
from $40.14, an increase of 3.5 percent: 
revenue per kilowatt-hour dropped to 
3.44 cents from 3.53 cents, a decrease 
of 2.5 percent. 


Pacific Gas & Electric Co. 
Will Set Up Pension Fund 


In San Francisco, the Pacific Gas & 
Electric Co. will soon set up a $13,600, 
000 trust fund which, with the income 
therefrom, will be used for the payment 
to employees of retirement incomes. This 
is in addition to a previous retirement 
insurance plan established by the com- 
pany early in 1937. 

The trust funds, which will be in- 
vested initially in P.G.&E.’s first and 
refunding mortgage, 3 percent bonds, 
are secured by a mortgage on all the 
properties of the company. 

Beginning July 1, all P.G.&E. em 
ployees will be required to retire a 
their normal retirement dates. Those 
working at present who are beyond their 
retirement dates will be retired sometime 
between’ now and July 1. A_ proviso. 
however, indicates that special cases wil 
be determined individually in order t 
reemploy any employee so retired at 4 
compensation. 
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Tables Yield Data On Range Service Needs 


The two accompanying tables are 
used on the system of the Interstate 
Power Co., Dubuque, Iowa, to estimate 
the transformer size required to serve 
various numerical combinations of 
range and customers and to determine 
the allowable length of 230-volt second- 
ary over which different numbers of 
range customers can be served without 
exceeding a 12-volt drop to the fur- 
thest range. 

Since the exact origin of the data in 
Table I listing the transformer size 
required to serve various groupings of 
range and non-range customers was not 
known, its accuracy was tested and veri- 
fied by recording ammeter instrument 
installations on actual transformers be- 
fore being accepted for use on this 
company’s system. 

Requirements of secondary feeders 


supplying from one to nine electric 
rang@ customers are summarized in 
Table II. This table lists the maximum 
demand imposed on a secondary feeder 
supplying various numbers of ranges 
(non-range customers neglected) and 
gives the allowable distance from the 
transformer to the furthest range cus- 
tomer for a maximum of 12 volts drop 
for No. 4 and No. 6 wire. Data is 
given for the condition where ranges 
are distributed along the feeder and 
grouped at the end. 

The values of maximum feeder de- 
mand which are listed in Table II were 
calculated from the accompanying ex- 
pectancy curve. The maximum demand 
per customer from the curve was multi- 
plied by the number of customers and 
the resulting figure increased by one- 


third. 


Table I—Transformer Capacity Required to Serve Various 
Combinations of Range and Non-Range Customers 





No. Range Customers.. 1 1 1 Se cay ce 
No. Other Customers... 6 27 75 14 39 7 31 
Transformer Size... ... 3 5 5&5 5 7 5§& 7 
No. Range Customers.. 8 8 9 9 10 10 


20 70 16 67 7 56 
10 15 10 15 10 15 


No. Other Customers... . 
Transformer ee 


o .@ £..6. @ of .6° © 6) 2° 7.2 
56 22 47 15 40 90 11 36 86 6 30 80 
10 74 10 73 10 15 74 10 15 7$ 10 15 

11 11 wR & 6 &@ «@ 
4 55 47 147 38 138 35 134 30 130 
10 15 15 2 15 2 15 25 15 «25 





Table II]—Requirements of Secondary 
Feeders Supplying Residential Ranges 


EE eee... 
Allowable Distance to Furthest Range in Ft. 




















N e anc C | a “4 
—— on, a ee Ranges Grouped at end Ranges distributed 
on 230 v ea > = 
_ | No. 6 | No. 4 No. 6 | No. 4 
ian kw. amp. Wire | Wire Wire Wire 
1 See 4 21 710 | 1140 710 | 1140 
- 7.4 32 470 | 750 570 910 
3 9.0 39 380 610 490 780 
4 10.8 47 320 510 430 690 
5 12.0 52 290 460 390 630 
6 13.2 | 57 260 420 360 580 
7 14.7 64 230 375 340 540 
8 16.0 70 210 340 310 500 
9 | 17.1 74 200 | 320 300 470 
a | | 
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Number of range customers 





Maximum kw. demand per range customer-kw. 


EXPECTANCY CURVE — This graph 
yields maximum feeder demand per cus- 
tomer to be expected in serving various 
numbers of range customers 


Impregnated Glass 
Substitute for Mica 


Due to the shortage of mica for use 
as insulation between commutator seg- 
ments for their motors, generators, and 
dynamotors, The Robert Bosch Co. 
(Stuttgart, Germany) developed a sub- 
stitute material which they claim is 
superior in every way to mica and one 
which they plan to continue to use even 
though mica should again become avail- 
able. The trade name for this material 
is “Glushartgewebe ;” it consists of sev- 
eral layers of impregnated glass fibre 
which have been bended together under 
heat and pressure. 

The impregnation solution is pre- 
pared by mixing together the following 
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percentages of materials. It is mixed 
in a mechanical mixer until a homog- 
enous mixture is obtained. 











Material Percentage by Weight 
BNE GE kan be % eK a aes 53.30 
(Not fully polymerized ) 
EY) aw setw Ste a 0.9 0 ee 23.35 
Osmose-Caoline ........-+00. 23.35 
100 


The glass fabric is impregnated in a 
vertical type machine similar to those 
used in the United States for the pro- 
duction of varnished cambric. It is run 
at a speed of one meter per minute. 
The amount of impregnating material 
used per unit length is controlled by 
passing it through adjustable pressure 
rolls. The material travels about 14 
meters in the oven. It enters the oven 
at room temperature and reaches a 
maximum temperature of 120 deg. C. at 
the top of the oven and then cools back 
down to room temperature by the time 
it emerges from the bottom of the oven. 
Approximately 42 kilograms of the im- 
pregnating material is required per 
100 meters of the fabric. The alcohol is 
recovered. 

The impregnated material is then cut 
into strips 1,500 by 95 mm. This is 
folded into three thicknesses length- 
wise and molded under heat and pres- 
sure. 

The material is not thermoplastic 
and to obtain uniform thickness the 
excess impregnating material must be 
displaced mechanically. It is pressed 
under a pressure of 350 kilograms per 
square centimeter at a temperature of 
160 deg. C. for a period of five min- 
utes. No cooling cycle of the press is 
required since the material does not 
change in dimension when removed 
from the press hot. 

This material can be exposed to a 
continuous temperature of 250 deg. C. 
and temporarily to 320 deg. It is non- 
hygroscopic, no change in either weight 
or dimensions when exposed to a rela- 
tive humidity of 100 percent and tem- 
perature of 21 deg. C. for 24 hours. 
Thickness can be held to 0.055 plus or 
minus 0.0001 mm. The material is 
tested for electrical breakdown at 1,000 
volts but it, of course, will stand many 
times that much voltage. They had no 
information on insulation resistance of 
the material or the effect of humidity 
on insulation resistance, according to 
the Department of Commerce release 
from which the above was adapted. 
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1/3 Labor Saving with Two-Boom Derrick 


Experience gained on a number of 
transmission line jobs led H. H. Wal- 
ker, electrical contractor, to develop 
a double-boom, truck-mounted derrick 
to save one-third the structure-erection 
cost in building a 115-kv., wood pole 


- 


means of a series of holes. Back mem- 
bers, also adjustable, consist of 3-in. 
top and 3}-in. lower O.D. tubing of 
the same material. Cross member at 
top is 18 ft. long made from two pieces 
of 8-in. channel iron, back to back. 





TRUCK-MOUNTED, two-boom derrick cuts field labor costs in erecting H-frame, wood pole, 


115-kv. line structure. 


line for Bonneville Power Administra- 
tion. Preceding this particular piece of 
equipment was a two-boom derrick 
mounted on a wide-tread trailer drawn 
by a tractor. This proved so success- 
ful that the boom was then mounted on 
a five-ton, heavy-duty Walters four- 
wheel-drive truck for better maneuver- 
ability. 

Telescoping vertical members are 
made of 43-in. O.D. top section and 
53-in. O.D. lower, extra high-strength 
tubing mounted on 7-ft. 6-in. centers. 
Height is adjustable up to 36 ft. by 


Improved Adapter Has 
Meter Testing Advantages 


For some time the Philadelphia 
Electric Co.’s meter testers have been 
using terminal stud adapters designed 
for use with heavy flexible jumpers 
equipped with  split-sleeve pressure 
connectors for bridging customers’ 
loads during meter tests on 50-amp. 
single and polyphase self-contained 
watthour meters, while the clip-type 


An average of 20 structures was set per day 


Eyebolts, adjustable lengthwise for 
spacing, are provided for sheaves for 
i*;-in. flexible steel lines from a double- 
drum winch. 

H-frame structures with 90-ft. poles, 
«weighing four tons, have been set. 
Average number of general run struc- 
tures set per day was 20, representing a 
labor saving of one-third over setting 
the poles singly and framing in the air. 
No trouble was experienced — with 
wrenching or damaging of the struc: 
tures as is often the case with a single 
boom and bridle. 


jumper was still used by the routine 
meter testers for bridging the smaller 
meters during test. 

A recent improvement in 
adapters, which was devised }y John 
L. Stemper, Jr., of the Philadelphia 
Electric Co.’s meter department, pel 
mits their additional use for bridging 
the smaller meters without requiring 
the routine tester to carry the heavy 
flexible jumpers used for bridging the 
larger meters. This was accomplished 


these 
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by drilling two small holes through the 
body of the adapter, offset 90 degrees 
with respect to each other, to accom- 
modate a No. 10 AWG wire, and drill- 
ing and tapping the upper end of the 
adapter for a No. 10-32 set screw which 
holds the short No. 10 jumper wire 
securely in place. 

This simple change in the adapter 





HOLES IN THE SIDE of the adapter for 
the insertion of a No. 10 wire, and a 
No. 10-32 set screw at the end to hold 
the wire securely in place 


design now provides an adequate and 
safe method for bridging customers’ 
loads during tests on the smaller sizes 
of meters comparable to that formerly 
attained with the original adapter on 
the larger capacity installations. Some 
advantages of this method of bridging 
loads (1) the current-carrying 
capacity of the adapter and the se- 
curely connected No. 10 wire jumper 
exceeds that of the clip-type jumper. 
(2) it reduces congestion around the 
meter test block considerably over that 
existing when clip-type jumpers are 
used, thus providing more space for 
making test after the 
jumpers are placed and (3) the rigid 
connection minimizes the possibility of 
service interruptions and short circuits 
that may occur should a clip-type 
jumper accidentally fall or drop off a 
service terminal during the test. 


are 


connections 


“Shuttle” Conveyor 
Simplifies Coal Handling 


Coal “shuttle” conveyor in the Erie, 
Pa.. Front Street station of the Pennsyl- 
vania Electric Co. simplifies the coal 
handling problem. It eliminates all 
I 
the seven bunkers and makes it possi- 
ble for one operator to replenish the 
coal at the rate of 150 tons per hour. 

; The conveyor travels on a 100-ft. 
light gage track (formed of 4-in. by 
“In. by 2-in. angle iron) to reach the 
bunkers of the four high-pressure boil- 
ers and the three low-pressure boilers. 


uckets, can be positioned over any of 
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It is provided with a 5-hp., 440-volt 
motor for propulsion along the tracks 
as the coal burning operations of the 
boilers demand. When filling the 
bunker at the further end of the room 
(see illustration), the conveyor extends 
into a previously unused room beyond 
the wall. 

The 24-in. leather conveyor-belt has 
a 108-ft. travel between the two end 
drums. It travels at a linear speed of 
80 ft. per min. and is driven by a sec- 
ond motor of the same horsepower 
and voltage. 

Coal is brought to the “shuttle” belt 
by a second belt which rises from the 
coal crusher at about a 15-deg. angle. 
Telephone communication is provided 


— « 


INSTALLING SPREADER on 110-kv. oil-filled cable. 
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COAL “SHUTTLE” conveyor travels on 
200-ft. track over seven bunkers 


between the crusher and the “shuttle” 
belt room to provide for any emergen- 
cies which may arise. 


Be 
% 
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Experience has shown importance 


of protecting the cable shield from sharp edges in the spreader. This was done with a 
cloth tape, shown under the man’s hand, tied through both sides of the spreader. Cable 
made by General Electric Co. was installed by Portland (Ore.) General Electric Co. across 
Willamette River to bring in additional Bonneville power 


Distribution Staff 
Duties Summarized* 


Service Estimator 

The service estimator is required to 
investigate all new applications for 
service, stipulate the location of serv- 
ice entrances and meters, and _ inter- 
pret to contractors or prospective cus- 
tomers the special requirements of the 
company as published in pamphlet 
form. He is required to refer investi- 
gations involving additions to the pri- 


, 
a Chipping gun .+ 
y i 
ff i 


Air hose 


meee OMe) xd 
for hand lever 





mary distribution system, the instal- 
lation or changing of transformers (or 
certain other features) to the com- 
pany’s maintenance engineer before 
proceeding to estimate the cost of 
doing the work. All such estimates, 
when completed, are required to bear 
the signature of the maintenance 
engineer. 

The estimator is expected to figure 
the probable cost of making such 
changes as are necessary to give serv- 
ice to any applicant, and when the 


EM CLE Lays 


RT Lema heel 
work to be done 


Section A-A 


” Floor line 


ADJUSTABLE SUPPORT for overhead drilling operations 


A device consisting of two major 
tubular parts—a vertical element on 
which is positioned at various eleva- 
horizontal 
been de- 


tions an approximately 
hand-operated 
signed for overhead drilling opera- 
tions. The adjustable support was 
developed by James I. Endicott, iJ.. 5. 
Bureau of Reclamation pipefitter at 
Grand Coulee Dam. He was rewarded 
by the Depariment of Interior. 

The support operates effectively with 
an electric drill or with an air gun; 
a demonstration with the latter for A. 
N. Hanson. foreman, is_ illustrated. 
Working time on such overhead jobs 
has been cut by 50 percent. 

By its use, the support also increases 
the safety factor in overhead work, and 
its efficiency varies according to the 


lever—has 


86 


weight or pressure placed on the hand 
lever. Dimensions of the unit are given 
in an accompanying outline. 





U'. 8. Bureau of Reclamation Photo 


DEMONSTRATION of drill support de- 
veloped by James I. Endicott (left) 


construction has been authorized, to 
be responsible for the preparation and 
issuance of the necessary work orders, 
plans, material issued tickets, etc. He 
must inspect all new wiring jobs in 
places outside of the city inspection 
district where there is no regular wir- 
ing inspector, and notify the distribu: 


Inspection of Inside Biring 


Oo cert » 
Owned by si 
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Electrical Contractor SSS 
Rough eork conpleted Finished sork completed 
Ground - eater pipe driven ground 
Light Power 
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WIRING inspection form 


tion clerk when such jobs are ready 
to be connected to the company lines. 
He is expected to inspect such jobs at 
least once, if possible, while the work 
is in progress, and to keep a record of 
such inspections using the form pro- 
vided. This staff man’s duties also 
include obtaining necessary rights of 
way through private property when 
required for his own department or 
when requested by other departments. 

In all cases where work is to be done 
or materials furnished by a customer 
for the purpose of constructing lines 
which are to become a part of the 
company’s system, he is charged with 
the task of carefully inspecting such 
work or materials before any work is 
done on the job by the company’s men. 
Such work or materials cannot be ac: 
cepted unless they conform to the 
company’s specifications. The service 
estimator is required to make such 
visits during the progréss of the work 
as may be necessary to determine if 
the job is meeting the company’s 
requirements, 





* One of a series of presentations covering 
the essential duties of officials of a public 
utility distribution department serving between 
50,000 and 75,000 meters. Organization of the 
distribution department was outlined in ELEC- 
TRICAL WORLD, October 13, 1945, page 106 


Demagnetizing Parts 
of Anti-Friction Bearings 


W. F. BOWER 
Plant Engineer, Gwynedd (Pa.) Plant, 


SKF Industries, Inc. 
For the removal of virtually all 
traces of residual magnetism in ball 
and roller bearing parts after inspe 
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tion and before assembly, SKF Indus- 
tries, Inc., has developed and builds 
its own demagnetizers for use after 
grinding operations. Following is a 
description of a typical installation 
used after surface grinding. 

All machines equipped with magnetic 
chucks have polarity reversing switches 
for partially demagnetizing the parts 
after grinding so that they may be 
removed from the chuck. In addition, 
many such machines are _ factory 
equipped with individual demagnetiz- 
ers through which the finished piece is 
passed as it is removed from the chuck. 


mounted has proven to do a good job 
and is our standard practice. 

It is simple to test the magnetic flux 
remaining in a ring with a simple 
search coil and voltmeter, if a check 
is desired. 

Each demagnetizing coil is made 
symmetrical and consists of 15 }4-in. 
by 13-in. strips of round edge, soft 
annealed copper. Wrappings of as- 
bestos cloth $ in. wide every 5 in. 
provide a spacing of approximately 
4 in. between turns of the coil and 
also hold the 15 copper strips com- 
pactly together. The coils have 3 in. 





COILS arranged at predetermined angle to demagnetize anti-friction bearing races 
conveyed by a slowly moving canvas belt on wooden frame 


Bearing rings are quite difficult to 
demagnetize because of their extreme 
hardness, and because of the fact that, 
dependent upon their position on the 
magnetic chuck during grinding, a ring 
contains two or more sets of magnetic 
north and south poles evenly spaced 
around the ring. 

Therefore, it is our practice to re- 
move the last traces of residual mag- 
netism by passing the parts on a slowly 
moving conveyor through a strong 
pulsating magnetic field created by 
passing a heavy alternating current 
through a copper coil connected to the 
terminals of an are welding or similar 
transformer. 

We found by experiment that a sin- 
tle pass through a demagnetizer fur- 
ished with a grinding machine did not 
femove all the magnetic poles in the 
tng. Rotating a ring while in the 
field did the job, but was not practi- 
table. Tt was found that installing two 
demagnetizers at an angle of from 60 
0 90 deg. with respect to each other 
would produce the same effect as ro- 
lation of the ring. A single pass 


through two demagnetizers thus 
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by 31 in. inside dimensions for an 
18-in. canvas belt on a wooden frame. 

Each demagnetizer uses a 15-kva., 
220-volt, 60-cycle, single-phase trans- 
former with a 53:1 turn ratio. Current 
drawn from a 220-volt circuit is ap- 
proximately 68 amp. The single-turn 
secondary is made up of ¢ in. gage 
by 4-in. wide copper bars. 

Electrical control for the demagne- 
tizer is connected so that if the con- 
veyor is stopped, the demagnetizer is 
deenergized, as a steel ring or similar 
part stopped in the magnetic field will 
eventually become red hot from molecu- 
lar friction and lose its temper. The 
maintenance man who previously had 
to repair the burned conveyor belt lost 
his temper, too. 


Self-Coupled 
Parallel Operation 


For tap-changing transformers up 
to 2,000 or 5,000 kva. (depending 
on voltage and range of regulation) 
a scheme for parallel operation has 
been devised in England which uses 


the regulator motor as a differential 
relay. In this way the directional 
relay, auxiliary relays, starting con- 
tactors and overload device are omit- 
ted because the motor responds to 
the differential in current when the 
tap-changing positions are not in syn- 
chronism and giving equal voltages. 

As described by E. T. Morrison in a 
recent issue of Electrical Review, it 
involves the use of a split-phase motor 
of the induction-disk type to move the 
tap-changer. The current transformers 
are connected in the power trans- 
former leads in the usual opposition, 
differential-protection manner. The 
motor for the “leader” transformer is 
used in the normal manner but for the 
“follower” the phase-splitting conden- 
ser is disconnected. 

One phase winding P is permanently 
connected to a voltage source of suit- 
able phase displacement. The second 
phase winding Q is connected to the 
current-transformer circuit. 


Motor Operation 


When the two transformers are in 
correct parallel operation (i.e., with 
similar voltage ratios) the current- 
transformer currents are equal and as 
a consequence of this there is no re- 
sultant current in the motor phase- 
winding Q and hence no driving tor- 
que in the motor. 

When the “leader” transformer 
voltage is changed, either by manual 
operation or through the action of its 
automatic voltage relay, the resulting 
difference in currents of the “follower” 
transformer passes through the motor 
phase winding Q in a direction de- 
pending upon whether the voltage is 
raised or lowered. The motor, there- 
upon, starts up and brings the “fol- 
lower” transformer voltage into line 
with the leader. When this is achieved 
the current in the motor phase wind- 
ing Q vanishes and the motor stops. 
The process is almost uncanny to the 
observer since the motor apparently 
starts, runs and stops through no 
visible agency, as there are no switches 
or motor contactors or any moving 
parts in the “follower” motor circuit. 

The volt-ampere rating of each cur- 
rent transformer is approximately Z/S 
times the phase volt-ampere rating of 
the motor where Z is the percent im- 


‘pedance and S the percent voltage step 


of the regulating gear. This is what, 
at present, limits the scops >f appli- 
cation of the scheme. 
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STURDY CAST- 
SELF-ALI Jw mits Se SUPPORT 


STATIONARY 


MOLDED-CO 
INSULATING SC 
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¢ 
STURDY CAST-IRON COVER with drawn-steel tank threaded in—de- LOCKING LUGS automatically hold and seal fuse carrier securely in the V 
signed for safety, to withstand much higher internal pressures than can cutout, except when carrier is rotated to full open position. Cutout is there ¢ 
eccur within the cutout's interrupting rating. fore always ready for switching. q 
INSULATING LINING on sides and bottom of steel tank. FUSE CONTACTS—rigidly mounted on fuse-carrier plug—have clamr 

. : Y 

MOLDED-COMPOUND INSULATING SUPPORT bolted to inside of cast- 9e, SHRREM See onppen the fine Hen. . 
iron cover provides firm foundation for the two stationary contacts. UNIVERSAL FUSE LINK fits into notch provided in fuse-carrier - A 
SELF-ALIGNING STATIONARY CONTACTS are flexibly mounted and Note: Notch can be sawed in plugs of earlier cutouts to accommodate th 
bear against fuse contacts with strong spring pressure. new links. 
REMOVABLE FUSE CARRIER of oil-treated wood with strong metal cap INSULATED LEADS are siphon proof and enter the cutout above the oll 
—lifts vertically out of small opening in cover for easy fuse renewal. level, through wet-process porcelain bushings. 
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Uses New, Universal Fuse Link — Has 


New Design Features — FOR BETTER PROTECTION, 
GREATER ACCURACY, LONGER CONTACT LIFE 


onus VU lUUL 


“I’m built to deliver more circuit protection than ever,”’ 
says this improved G-E fuse cutout. ‘‘With my new, 
universal fuse link, | have higher short-circuit interrupting 
capacity—can safely clear fault currents up to 11,000 
amperes (depending upon my rating)—wunder circuit 
conditions tougher than fuse cutouts ever meef in 
service.” 


HE Textolite insulating support is stronger, gives higher flash-over level, 
and provides a more solid foundation for stationary contacts. These fea- 
tures add greater interrupting ability. 


The contacts are designed to confine all arcing, when the circuit is opened, 
to special arcing surfaces well under the oil, keeping the load-carrying contact 
surfaces permanently clean. This permits repeated switching of load current 
—with either disconnecting blades or fuse links. 


UNIVERSAL FUSE LINKS—an entirely new feature—replace earlier plain 
and reactive-type links. They can be used in the improved G-E cutout—and 
in older types too—with price savings of as much as 40 per cent over the super- 
seded plain-type links, and even more, over the reactive type. These new 
universal fuse links reduce the number of items required in stock—one line of 
universal ratings is now applicable to 100-, 200-, and 300-ampere cutouts. 


USE G-E OIL FUSE CUTOUTS where you require: 
1. High interrupting capacity 
-2. Quiet and safe operation, with no exposed live parts and no expulsion 
of arc flame 
3. Dependable operation when completely submerged 
4. Gang operation of two or three units 


NEW G-E UNIVERSAL FUSE LINKS 
carry 100 per cent of rated current continuously in 100-, 200-, 
and 300-ampere cutouts. The accuracy of their time-current 
characteristics equals that of G-E expulsion-type fuse links. 
When used in the improved cutouts, they permit higher continuous 
current ratings at 5000 volts, and increased interrupting ratings 





at all voltages. In the earlier cutouts, they permit interrupting 
ratings as high as the previous reactive-type links. 


YOUR G-E REPRESENTATIVE can supply further information (HB 5350 to 54). Our descriptive 
booklet (GEA-732) is being revised and will be sent upon request as soon as it is completed. 
Address inquiries to your nearest G-E office or to General Electric, Schenectady 5, N. Y. 


GENERAL €3) ELECTRIC 
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POLE-MOUNTED INSTALLATION of pole-type oil 
fuse cutouts. Can be used indoors or outdoors for 
connecting apparatus to lines or for line sectional- 
izing. , 





t 


METAL-ENCLOSED ASSEMBLY with gang-operating 
mechanism—mounted directly on 3-phase trans- 


former. Assemblies can also be separately 
mounted. 
F ST ae PRE gi. oe ust 7 







GANG ASSEMBLY (pole type) arranged for 3-phase 
operation. Mechanism available for pole, pothead, 
or subway types of cutouts 





omens 








SUBWAY-TYPE oil fuse cutouts equipped with 
expansion chambers in underground vault. This 
type is advantageous for submersible or semi- 
hazardous locations. 











HOW RACKS CAN BE USED ON POLES 


Ten methods of rack construction are illustrated—corner angle, branch, crossing and through 
runs, and permanent and temporary dead ending. This adaptation has been made from Over- 
head Construction Standards of Central Hudson Gas and Electric Corp., Poughkeepise, N. Y. 





2—ANGLE POLE 


Inside _ construction; all 
angles on “light” lines; 
angles less than 45 deg. on 
“heavy” lines 





5—ANGLE POLE 
Outside construction; all 
angles less than 45 deg. on 
all lines 


7—CROSSING POLE 


10—SERVICE POLE 


Urban Lines 








8—PERMANENT DEAD END 


3—ANGLE POLE 
Inside_ construction; all 
angles over 45 deg. on 
**heavy” lines 





6—ANGLE POLE 


Outside construction; all 
angles over 45 deg. on all 
lines 





o. 


9—TEMPORARY DEAD END 


For dead ending use Crosby clips; one 
one Eureka clamp or two Hubbare 
clamps. 


NOTE: : 
- » Mig ”» and 

Referring to Fig. 2, 3, 5 and 6 ght ba 
“heavy’’ are arbitrary terms. In genera’ 


” r aller and 
“light means No. 4 Wires and smaller The 
‘heavy’? means wires No. 2 and larger. ist 
terms are used since many secondaries COM. 


a : and 
of different sizes of wires: e.g., two — 
one No. 6, which would be termed Seek 
two No. 2 and one No. 4, which would be tel™ 


“heavy. 
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\ME WHEN Yoy 
1 Know 


Three hundred years ago, some violin buyer 
of Cremona might have asked Stradivari, 
“How good is it?”. Now allthe world knows! 
And, in this respect, insulators and violins have 
much in common. When you have used a thing ea ee ae 
long enough ... when it has performed faultlessly these O-B buéhings went: ints 
for many years... there comes a time when you service and have stayed on the 


forget the question, ‘‘How good is it?”. You know! job continuously without produc- 


ing a trouble call. 
Remember this important fact about insulators: 


The specifications that apply to the insulator you 
buy are specifications of a new insulator, but insu- 
lators don’t stay new! 


The one thing, however, that stays new in an 
O-B insulator is its ability to continue meeting the 
requirements for which it was originally intended. 


This is the great point of difference you will 
find in any O-B insulator, and to an equal degree in 
O-B hardware ...a capacity to retain newness. 
After years of actual use, there will come a time 


when you forget the question, “How good is it?”’. 
You'll know! 


These O-B switch insulators 

have rounded out more than 30 

years of un-interrupted service 
. ? ; on a large Mid-Western sub- 
station. Today, they appear quite 
capable of performing with the 
Same high degree of operating 
nd e satisfaction indefinitely. 
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AIR CONDITIONING STANDARDS 
TEMPERATURE, HUMIDITY, VENTILATION 





Determination of standards of temperature, humidity, 
air motion and air purity acceptable to a majority of 
people has been no easy task because there are substantial 
differences between individual reactions; there are, further, 
psychological and intangible as well as purely physiologi- 
cal effects. 

The closest scientific measures of comfort are effective 
temperature charts, the results of comprehensive tests by 
the American Society of Heating and Ventilating Engineers 
on a variety of individuals under widely varying conditions. 


Four Factors in Estimating Air Conditioning 


Heat Inflow—For summer cooling, the heat sources which 
must be allowed for include the natural inflow of heat 
through the outside walls, windows, roof or ceiling and 
floors, which is the result of higher temperatures on one 


side of the structure forcing heat to flow to the colder 
side. A heat gain of this type is considered to be entirely 
sensible in its effect upon the room since it does not 
affect the moisture content of the enclosed space. 

Another of the important heat loads is that generated 
by the occupants of the conditioned space. 


Human Heat—The heat production of the normal human 
body at rest is about 400 B.t.u. per hour, of which slightly 
over 50 percent is considered as sensible heat and the 
remainder latent heat. 


Electric Heat—Heat emitted by electric lights, motors and 
other equipment which may be operating in the condi- 
tioned space. 


Injected Air—Hot outside air introduced by the air-condi- 


tioning equipment for ventilation or derived by natural 
infiltration through window cracks, door openings, ete. 


RECOGNIZED VENTILATION STANDARDS 





Cfm. per Person Percent 
(Including of 
Smoking) People 
Recom- Mini- Assumed 
Application mended mum Smoking 
GENERAL 
Each person not smoking 73 5 
Each person smoking... 30 25 
SPECIFIC 
Apartment... ......... 15 10 Some 
Banking Space..... 10 + Occasional 
Barber Shop........... 10 > Occasional 
Beauty Parlor......... 10 3 Occasional 
Broker’s Board Room... 30 20 60 
Cocktail Bar............ 2 15 30 
Department Store...... ; 5 0 
Director’s Room. . 30 30 80 
Funeral Parlor......... 10 5 0 
Hospital Room........ 15 10 0 





Cfm. per Person Percent 
(Including of 
Smoking) People 
Recom- Mini- Assumed 
Application mended mum Smoking 
Hotel Room........... 15 10 Some 
Office (General)... 15 10 Some 
Office (Private)... 30 15 50 
Restaurant........ . 12 25 
Shop (Retail).......... 10 73 0 
EE eee 74 5 0 
STRAIGHT VENTILATION 
Hospitals (Ordinary)... 40 35 
Hospitals (Epidemic)... 80 
Work Shops...... 25 
Pemees........ 30 
Theaters. ..... . 80 20 
Meeting Halls......... 20 
Ee 


SOO, RR RN MIRE i CTS OREN SN ARNON DP OEE SENSIS ISSAEROE LOREEN ts 


Notes on Ventilation 


Quantities of air for ventilation have little or nothing 
to do with supplying an adequate amount of oxygen for 
normal breathing; they are based upon maintaining a 
thoroughly clear atmosphere. Where people smoke the 
quantities are greatly increased (see above). 


(Adapted from notes of lecture prepared by Bertram B. Reilly, 
Dravo Corp., Pittsburgh, for presentation to Industrial 
power salesmen of Duquesne Light Co., Pittsburgh.) 


There is a great difference between the amount of al! 
used for ventilation in a straight ventilating system and 
the amount of outside air introduced into an air-condi- 
tioning system. This is due to the fact that, by mall 
taining uniform temperature and humidity conditions ™ 
an air-conditioning system, much smaller quantities of 
outside air for ventilation can be used without objectionable 
odors occurring. 


ee SS SS SSS SSS rE 
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NEw PROBLEMS? 


C=-D has acquired the 


KNOW-HOW 


to help you apply 





































C-D technicians can help you determin er or not 


laminated plastics are the answer to your many “What 


Material?” problems. X Sa >. >> ‘ 


C-D produced the first commercially available laminated plastic 
sheet in 1911. For over a quarter century C-D technicians have been i 
helping manufacturers apply laminated plastics to design, performance and 
production problems. The KNOW HOW accumulated in the C-D Laboratories covers both 
World Wars. This valuable store of knowledge of the properties, uses and limitations 
of laminated plastics is available to you through C-D technicians. It will help you determine 
where you can use laminated plastics to solve your ““What Material?”’ problems. 

The part illustrated herewith is made of C-D’s Black Canvas base laminated 
plastic, DILECTO. It is used as a terminal block in the electrical system 
of Military Aircraft. Current carrying wires are mounted on it. It 
must be strong, unaffected by vibration, and must 
retain its electrical insulating properties under 
extremes of temperature and moisture. It 
must also be readily drilled, machined and 
stamped, and must be dimensionally stable. 

The technicians who designed this 
successful application of DILECTO 
laminated plastics, are ready to help you 


with your design and production problems. 


C-D PRODUCTS 


The Plastics MICABOND—Built-Up Mica 
Electrical Insulation. 


Phone, wire or write the nearest C-D office, or 


send us your blue prints and C-D technicians 
DILECTO— Thermosetting Laminates. 


CELORON—A Molded Phenolic. Standard and Special Forms 
DILECTENE—A Pure Resin Plastic Available in Standard Sheets, 
- A Especially Suited to U-H-F Insu- Rods and Tubes; and Parts 
(ontinental- Diamond lation. Fabricated, Formed or 
HAVEG— Plastic Chemical Equip- Molded to Specifications. 
- ment, Pipe, Valves and Fittings. sae: i 
RCC-46 << oe 7 ? Descriptive Literature 
= ; : The NON-Metallics : Bulletin GF gives Compre- 
Cngineted Lamumaled VERIO DIAMOND Vulcanized FIBRE hensive Data on all C-D 
, VULCOID—Resin Impregnated Vul- Products. Individual Cata- 
canized Fibre. logs are also Available. 


will get on the job. 








BRANCH OFFICES 


NEW YORK 17 + CLEVELAND 14 ¢ CHICAGO 11 ¢ SPARTANBURG, S.C. 22 SALES OFFICES IN 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


| ontinenta - | ae PiBRE .COMPA Ne 


meen 
Established 1895.. Manufacturers of Laminated Plastics since IQIJI—NEWARK 15 « DELAWARE 
ene 
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Characteristic Impedance of Lines 


Balanced Two-Wire Line, Air Spaced 


N. MARCHAND, Engineer, 
Federal Telephone & Radio Corp., New York 
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This chart gives theoretical exact values for any scale of ducting plane. Line from d and D scales intersect the 2, scale 
dimensions if an air or vacuum dielectric is used with perfect at the resulting value. 
conductors. The lines are assumed to be remote from any con- Example: d= 0.1 cm. D = 0.3 cm. Z, = 210 ohms 
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Round and nound stretch more than a 


million miles of Alcoa A.C.S. proving by the depend- 
able, trouble-free service it has rendered during the past 
thirty-five years that here’s a conductor you can depend on. 








ond oan after 


month, go the stranding machines in 

Alcoa’s wire mills as they form a seem- 

ingly endless number of miles of Alumi- 
num Cable Steel Reinforced—aluminum 
for high electrical conductivity, steel for 
high strength. 


Round ond howd go the reels 


as they pay out mile after mile of cable 
‘on rural lines and hi-lines being built all 
over the country. 














For help on engineering your lines, consult Alcoa, 
makers of Alcoa A.C.S.R. and fittings. ALUMINUM 
Company oF America, 2138 Gulf Building, Pitts- 

burgh 19, Pennsylvania, 


EX Wa 
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Airbreak Switch 
Synchronizes Tie 


M. G. CLAPPER 


Manager 
Newport (Vt.) Div., Citizens Utilities Co. 


To keep within government regula- 
tions limiting the type of construction 
required to $10,000, the Newport (Vt.) 
Division of Citizens Utilities Co. re- 
cently arranged to synchronize two 
48-kv. lines through an airbreak switch, 
as illustrated. The cost of an oil cir- 
cuit breaker installation would have 
exceeded the WPB allowance. The in- 
terconnection is between the Southern 
Canada Power Co. and the Newport 






2.4-kv., full capacity tertiary winding 
and high accuracy bushing type cur- 
rent transformers. General Electric 
furnished low and high voltage light- 
ning arresters. On the low voltage side 
is installed a Delta Star type MK-39, 
69-kv., 600-amp., triple-pole gang op- 
erated switch used for synchronizing. 
On both high and load sides are Delta 
Star type B-3V, 46-kv. fuse mountings. 
In five days of early operation, power 
was purchased to the full capacity of 
the transformer, and there were five 
opportunities. to synchronize the two 
systems, which were handled without 
difficulty or causing any outages on the 
interconnecting systems. 


TRANSFORMER and synchronizing airbreak switching equipment 


division, and is a vital link between pri- 
vate companies and municipalities 
throughout northern Vermont, includ- 
ing Barton Village, Enosburg Falls, 
Swanton Village, the Public Electric 
Light Co. of St. Albans, and the City 
of Burlington. It provides an outlet 
for surplus energy from the Province 
of Quebec and major interconnected 
utilities and hydro plants there. 

The installation has a General Elec- 
tric forced air-cooled type, HT three- 
phase, 60-cycle transformer, 1000/1250 
kva., with high voltage rating of 48 
kv./24 kv. delta and low voltage rating 
of 41.6 kv. wye, with a 46-kv. neutral 
bushing on the load side equipped with 
four 2.5 percent full capacity taps be- 
low and two above 41.6 kv., as well as a 
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SINGLE LINE DIAGRAM of connections 
at tie switching and transformer in- 
stallation of Citizens Utilities Co. 





Flaws Detected by 
Supersonic Waves 


J. W. DICE 
Sperry Products, Inc., Hoboken, N. J. 


One of the post-war developments 
which promises savings and increased 
safety is a non-destructive flaw detector 
and measuring device called the Super- 
sonic Reflectoscope. 

A beam of inaudible sound waves 
is directed into articles of metal and 
other materials which might contain 
defects such as internal cracks, voids 
or splits. If the beam strikes an in- 
ternal defect, the instrument registers 





FIG. 1—Supersonic wave method is 
used in testing of small steel rotors 


instantaneously the exact position and 
relative size of the defect uncovered 
by this probing beam. Penetration to 
a depth on the order of ten ft. in ma- 
terials such as steel or aluminum is 
easily accomplished. 

When shooting the beam at short 
distances in materials to be tested, it 
will accurately pin point and register 
defects having a diameter measured in 
thousandths of an inch. 


Reflected Vibrations 


In introducing high frequency super- 
sonic waves into the material under 
test, the Reflectoscope is tuned to the 
desired frequency (from 0.5 to 12 
megacycles available). These electrical 
oscillations are transmitted through 4 
coaxial cable to a quartz scanning unt 
which the operator moves slowly over 
the surface of the piece to be tested. 
The electrical oscillations cause the 
crystal to vibrate and radiate sound 
waves in the form of a beam. These 
sound vibrations are transmitted into 
the material for durations of only 4 
few microseconds and at intervals of 
60 times per second. For the remall 
ing time in each interval, the cryst@ 
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You Can Make A 
Dead Ends With 


llicopress 
Offset Dead End 
Sleeves 


1. They are designed for use on copper, Copper- 
weld and Copperweld-copper conductors. 


2. They can be installed on Pin, Strain or 
Spool insulators. 















\ Better 





3. Simplicity and speed of installation. 
4. Strength and tightness. . 
5. Provide for a tail of any desired length. 


6. No éxtra tools are required to 
make the offset dead end as 
the same tool used in making 
regular line splices will do 
the job. These convenient 
Nicopress Tools are small 
and compact and are 
extremely easy to oper- 
ate close to the insu- 
lators or cross arms. 


eae 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE e CLEVELAND 3, OHIO 


i Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT, CANADA 


Export Distributor —INTERNATIONAL STANDARD ELECTRIC CORP., NEW 
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CRESCENT SERVICE CABLES 


Employ 


Heat Resisting Insulation 


@® ALL CRESCENT Service Cable is 
insulated with a Type RH, super-aging, 
heat resisting rubber compound of the 
best grade obtainable that gives 35% to 
44% greater current carrying capacity 
than ordinary code grade insulated serv- 
ice cable.* 


® Service cable is the bottleneck limiting 
the amount of customer demand for all 
appliances, and future business for the 
contractors, dealers, wholesalers and 
power suppliers. 


® With CRESCENT SERVICE CABLE 
you get maximum load capacity, long life 
and value. Made in Type SE, Style U, 
as shown; Style A with a galvanized steel 
armor tape over the bare neutral con- 
ductor, and in Type SD, Drop Cable. Sizes 
—#12 to #2 AWG in two and three 
conductors. 


*Based on 1940 N. E. Code 


Available Through 
Electrical Wholesalers 


CRESCENT 
WIRE & CABLE 





TRENTON, N J 


= 


CRESCENT INSULATED WIRE & CABLE CO. 





acts as a receiver, picks up the reflected 
vibrations and transforms them into 
electrical impulses which are amplified 
and impressed on the screen of a 9-in. 
cathode ray oscilloscope. 





FIG. 2—Typical oscilloscope pattern. 
“A” is the zero sweep line which may 
be adjusted so that each full square 
wave represents any measure of dis- 
tance from one inch to two feet. “B” is 
the initial pulse. “C” is the reflected 
sound wave from the other side of the 
Piece under test. “D” is the reflected 
wave from a relatively large defect ap- 
proximately four inches from the surface 


In steel, sound travels 20 times as 
fast as in air or at a rate of four miles 
per second. 

Velocity of propagation of the super- 
sonic waves differs with various ma- 
terials. Typical examples are: 

Steel—229,000 inches per second. 

Aluminum—245,000 inches per sec- 
ond. 

Brass—174,200 inches per second. 

Lead—84,000 inches per second. 

Bakelite—102,000 inches per second. 

Glass—205,000 inches per second. 


Visual Indication 


An oscilloscope screen provides a 
visual indication to the operator 
whether the material under test is in- 
ternally perfect or whether flaws are 
present. This screen has an adjustable 
scanning line which times the reflected 
pulses and which can be calibrated in 
inches, multiples of inches, or feet 
from the testing surface. A typical 
oscilloscope pattern is illustrated. 

Applications of the Reflectoscope 
have been made for testing and meas- 
uring many manufactured products 
from raw steel billets, die steel, cast 
ings and forgings to finished axles and 
shafts. It can be successfully used to 
test such materials as alloys, aluminum, 
plastics, bi-metals (bonded), ceramics, 
copper, iron, magnesium, nickel, silver, 
tin, tungsten, wood, zinc and the pre 
cious metals. 

Insides of shafts and axles in assem: 
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MOSINEE, as a product material, con- 
tinues to meet many product-engineer- 
ing and production requirements, where 
improved quality and greater utility 
must be linked with lower costs, to win 


new markets or expand present fields. 


To “make the most of paper”, engi- 
neered as part of your product... or 
your packaging...it pays to put Mosinee 
to work. With broad 


experience, extensive laboratory facil- 


“paperologists” 


ities and efficient production methods 


YOU WIN WHEN OUR “PAPEROLOGISTS” 


puT “Aye TO WORK FOR YOU! 


at their command, they can establish 
controls that assure definite dielectric 
strength, uniform density, specified 
maximum-minimum pH, moisture re- 
pellency, high tensile strength, and 
other technical characteristics which 


help make products winners! 


A conference between the “paperolo- 
gists” of The Mills of Mosinee and your 
management, product engineers, pro- 
duction and sales executives, should 


prove constructive. MOSINEE is ready. 


Please address 
your letter 
** Attention Dept. B’’ 


PAPER MILLS Ae 


MOSINEE Lie 
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Get the right answer 
gE AS T—tor more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 





Thousands of men have used previous editions of 
this famous handbook as a working guide of 
everyday usefulness. Now it is ready to help you 
too, in a big 5th edition—600 pages larger— 
brought up to date— more than ever the one 
great pocketbook of practical electricity for you 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 


Head of Electrical Engineering Department, 
Pratt Institute 


yh ny book is packed from cover to cover with 
the facts which every man engaged in electri- 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity, to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate 
rials intelligently for the performance of_ specific 
services, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 





COVERS: 


@ conductors 


1600 PAGES OF 


Practical data, helpful * 
inters, explanatory il- 
ustrations and diagrams, 
useful rules, recommen- 


circuits and circuit 
calculations 

@ general electrical 
equipment and 


dations, and short cuts, 
and much descriptive in- batteries 
formation on modern @ generators and 
electrical practice. 5 x motors 
7%, 1177 illustrations. @ transformers 
® outside = 
® interior wiring 
PRICE ONLY $5.00 > ahoslabe alin 
@ etc. 


10 DAYS FREE EXAMINATION 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 18 


Send me Croft's American Electricians’ Handbook for 10 
days’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage, or return oook postpaid. 
(l’ostage paid on cash orders. Same return privilege). 
PD 4.005. 0500d2bsobnkedeus sepnsbabebatebens eocesee 
Address . 

City & State .... 


CE ok ch wrk hb ch6 440950 h 06065 0b eee sks been een 


-s sees W. 2-2-46 


Position . 
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bled equipment such as generators, tur- 
bines, compressors and condensers can 
be “scanned” for dangerous fatigue 
cracks which would eventually result 
in a shaft failure. This new supersonic 
“eye” applied to one end of the shaft 
can “see” if the internal condition is 


safe. 


Magnetic Map Shows 
Location of Crews 


The line crew location board used 
by the Detroit Edison Co. overhead 
lines department is notable for two 
outstanding characteristics: (1) The 
amount of information it is able to 
convey to a busy dispatcher about the 
status, location and type of available 
line crews and (2) the fact that it is 
“magnetic.” 





LINE CREW dispatcher moves crew 


block to new job location. Crew 
“blocks” are Alnico magnet blocks that 
stick to metal-backed map 


Made of sheet metal, the location 
board bears a map of the company’s 
Detroit Division on which color-coded 
and numbered Alnico magnets, each 
representing a crew, can be moved at 
will to show job location, “off-duty,” 
and “stand by” status. It is even pos- 
sible to show which crews are “out 
to lunch” and whether the truck’s 
radio equipment is in commission for 
communication. 


Territorial Information 


The map also bears the following 
information: 

1. Street and house numbers at in- 
lersecting streets corresponding with 
those on order compartments in dis- 
patch boxes. 

2. Warehouse district boundaries. 

3. Number and locations of field 
telephones. 

Spaces are provided on the board 
bearing the names of three warehouses 
| (Maple, Fenkell and Mt. Olivet) and 
others with the box numbers of east- 
and 2west-side field telephones. Att its 
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left side is a space marked “off duty” 
in which crew blocks are placed when 
crews are not on duty or are not re- 
porting to the line board. 

Location of the magnetic crew blocks 
on the board indicate their status. For 
example, when a crew is under the 
control of the dispatcher its block is 
placed on the map in the vicinity of its 
work. If it is “standing by” at a ware- 
house or field telephone, the block is 
placed in the space for that warehouse 
or field telephone. Normally the blocks 
are flat against the board. However, 
if a crew is “at lunch” its block is 
turned on edge. 


Color Code for Crews 


The number of the crew, its type, 
whether or not it has radio equip- 
ment in commission is designated by 
color code as follows: 

Blocks numbered 3 to 49 designate 
“B” or two-man crews. The “B” crew 
block has one red face bearing its 
number in black to designate two-way 
radio equipment. The opposite face, 
white with black number, designates a 
crew without radio or radio out of 
commission. 

Blocks numbered 50 to 79 designate 
“A” or construction crews and gen- 
eral foremen. Such a block with a 





CREW LOCATION board at switch- 
board dispatchers’ position. Street and 
house numbers at intersections on map 
correspond with those on compartments 
on dispatch boxes 


white face and green number exposed 
means no radio transmitter. (General 
foremen have radio receivers only.) 
The opposing block face, with green 
number on red, means the crew is 
equipped with radio transmitter. 

Blocks numbered 80 to 97 are re 
served for miscellaneous crews. 5° 
number blocks with red face and 
black numerals are two-way radio 
equipped. The opposite white face 
with black nugnerals indicates no radio 
transmitter. “pix, 
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hiring salesmen... 


In the selection and hiring of his salesmen, the appliance 
retailer takes the first and most important step towards 
building the kind of business he wants to have. 

For upon their qualities . .. as men and as salesmen... 
depends in a large measure the success of his enterprise. 


That’s why this element is given such importance in 
Kelvinator’s comprehensive Vocation-in-Sales Training Program 
... that’s why one whole section of the guide ‘“The Selection 
and Compensation of Retail Appliance Salesmen’”’ is devoted to 
solid, factual, down-to-earth information and suggestions 
concerning the selection and hiring of the right kind of men. 
No “textbook theory,” all of the subject matter is based on the 
practical experience of retail sales executives from leading 
department, furniture, appliance stores and utilities, as well as 
Kelvinator sales executives, and supplemented by the technical 
research of outstanding vocational authorities. 


Under Chapter 2, “‘What to look for in hiring salesmen,” 
the following vital subjects are taken up in detail: 


1. WHAT EXPERIENCE IS BEST? 

2. WHAT EDUCATION SEEMS BEST? 

3. WHAT DOES EARLY HOME BACKGROUND INDICATE? 

4. WHAT ARE FAVORABLE SOCIAL FACTORS? 

5. HOW ABOUT MANNER AND APPEARANCE? 

6. WHAT MENTAL ABILITIES ARE BEST? 

7. WHAT PERSONALITY QUALIFICATIONS SHOULD YOU LOOK FOR? 


Here is “‘brass-tack”’ thinking . . . an important retail-minded 
contribution to sales management methods, which is based on 
the facts revealed by Kelvinator’s famed Retail Sales 
Management Forum. 


In every one of its other phases too, Kelvinator’s great V. I. S. 
Program is retail-minded . . . because every phase grows out of a 
distinctively Kelvinator way of doing business that makes the 
Kelvinator Franchise. . . 


MM 
TT EL | TT 


Tune in N-K MUSICAL SHOW- 


- Milwaukee + DETROIT - Grand Rapids + Lansing ROOM Nash - Kelvinator’s 
Angin new hit musical show, with 
cs the Andrews Sisters, Curt 


Massey and Guest Stars— 
every Wednesday evening at 10:30 P.M., 
E.S.T.—Columbia Broadcasting System. 


Kel Med: NASH-KELVINATOR CORPORATION 


ELECTRICAL WORLD @ February 2, 1946 





Commercial 
Industrial 


Infrared Unit Speeds 
Beverage Carrier Drying 


Preliminary application of infrared 
electric heating at the Brighton (Mass. ) 
plant of Coca Cola Bottling Co. of Bos- 
ton has insured a striking reduction in 
drying times in comparison with air 
drying. The company made up a port- 
able infrared unit containing 28 R-40, 
250-watt lamps to facilitate applica- 
tion to varied jobs such as decalco- 
mania illustrations on the sides of de- 
livery trucks, signs and dispensing 
cabinets. The lamps were mounted on 
7-in. equilateral triangular spacing, 
with bases on an insulated backboard 
carried on an adjustable rack and 
pinion with framing of steel members 
to enable the lamps to be run up and 
down to fit different jobs, with provi- 
sion for latching in place at desired 
heights when cranked to position. Five 
circuits, each controlled from a snap 
switch on the shop wall, serve the lamp 
bank via flexible cables, central sta- 


Residential 
Rural 


tion energy being purchased for the 
work. Half-inch conduit was used on 
the lamp panel, and the framing was 
composed principally of 14-in. steel 
angles. 

A typical job covers carton drying 
on a truck side. This takes about 20 
minutes per period for each of three 
colors: red, green and maroon, the 
lamp bank being 24 to 36 inches away 
from the truck face. With air drying, 
before infrared was employed, each 
color consumed from 12 to 24 hours, 
giving a total drying period of from 
36 to 72 hours per carton. 

Two other applications: In dry- 
ing a cab sign of wood, nine lamps 
were switched on 164 inches from the 
painted surface, the paint being flowed 
on heavily with a brush. Time re- 
quired was 14 minutes, or 10 minutes 
with lamps 124 inches from the work. 
A cab sign of wood sprayed with 20 
percent special thinner in the paint 
mixture dried in 13 minutes with lamps 
9 inches distant. 


PORTABLE LAMP BANK totaling 7 kw., with five circuit subdivisions to fill working 
requirements, dries truck cartons in hours against days by the former air exposure 
method. Close-up of portable infrared lamp bank at right 
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_ Ever New Appliances 
in Pennsylvania Schools 


Electrical appliances used in home- 
making courses in the public schools of 
William Penn’s state are never going 
to become rackety and out of date—not 
if local school authorities follow the 
advice contained in “Planning the 
Homemaking Department” which is 
Bulletin 324 of the Department of Pub- 
lic Instruction, Commonwealth of 
Pennsylvania. 

Under the heading, “Plan a Replace- 
ment Program,” is the following in- 
struction: 

“It can be said truly that a plan for 
a homemaking department is of little 
value without a practical program for 
replacing mechanical and other equip- 
ment and furnishings. Probably the 
greatest mistake that can be made is 
for a school to purchase an array of 
modern appliances—ranges, refrigera- 
tors, washers, and clothes driers,—only 
to find that these homemaking devices 
are obsolete five years later. This need 
not be a serious problem if a replace- 
ment program is carefully considered 
at the time of purchase. Let us con- 
sider # workable arrangement for ap- 
pliances that has proved satisfactory in 
more than one instance. For example, 
let us assume that a school needs a 
range and selects one at a selling price 
of $150. At a regular price to schools 
this range might be purchased for, let 
us assume, $90. This is $60 below the 


regular market price. 
Replacement Plan 


“This range is then used by the 
school for one year, and one year only. 
At the end of that period the school 
automatically sells the range as 
“used” merchandise for $90 (the’ 
school cost of the range). Ordinarily 
there is no trouble in disposing of a 
“used” appliance at prices similar to 
that indicated above. In fact, some 
schools have a “waiting list” of people 
who wish to purchase this kind of mer- 
chandise. 

“The range is then replaced with a 
new one of a similar type (at approx! 
mately $90), and the school then con- 
tinues to follow this procedure over 4 
period of years without adding to the 


’ original investment. 


“In other words, a replacement pro- 
gram of this kind accomplishes two 1m- 
portant factors. First, it provides 4 
means of replacing old appliances with 


February 2, 1946 @ ELECTRICAL WORLD 


















Deepfreeze 


TRADE-MARK REG. U. S. PAT. OFF. 


he tlhed -—about home 
Opens New Load-Building Opportunities 


NA 





When one of your customers plugs in a The swing to frozen foods and home 

home freezer it’s plugged in ‘‘to stay.” freezing is as big as America—it’s here 

The need for power continues right to stay—and it’s on now. 

around the clock, every day of the year. 

Power consumption of the family-size 

home freezer is greater than that of a 
home electric refrigerator. 





* * * 


DEEPFREEZE is by far the leader in 
home freezers. It is the one home 


It’s all plus business—in every com- freezer with already proved depend- 
munity—rural or urban. ability. Thousands are in happy serv- 
ice today. 


The home freezer is entirely new—com- 
peting with neither the electric refrig- Get behind Deepfreeze—a sure new 
erator nor the food locker. source of revenue. It will pay you. 


DEEPFREEZE DIVISION * MOTOR PRODUCTS CORPORATION + NORTH CHICAGO, ILLINOIS 
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For the first time in over four years we are now able to quote 
immediate delivery on U. S.-made hand-cranked ‘“Megger” Insula- 
tion Testers. 

Not until war came did anyone realize the tremendous number 
of insulation testers that were going to be needed, nor what a vital 
place ““Megger” instruments were to have in the picture. Now that 
our Philadelphia factory has been in full production for nearly three 
years, these heavy demands have been met, and we can again in- 
vite orders from both old and new customers alike. We take pride 
in being able to offer the same rugged and dependable ““Megger”’ 
instruments in various ranges up to 2000 megohms and with hand- 
cranked d-c generators up to 1000 volts. We continue to supply other 
types and ratings of ‘“‘Megger” instruments as formerly. 

If you are uncertain which type and range of insulation tester 
is best for your particular needs, write us, telling the type, size and 
rating of your equipment. We will gladly make recommendations. 
Also ask for illustrated Bulletin 1735-W. 


TRACE MARA REGISTEREO U.6. PAT OFF. 


Insulation Testers, Ground Testers, and Ohmmeters 


JAMES G. BIDDLE COMPANY 


1211-13 Arch Street Philadelphia 7, Penna. 
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new and modern equipment without 
material additions to the original in- 
vestment. Second, it practically elim- 
inates the problem of obsolescent 
equipment in respect to those items that 
lend themselves to such a program. It 
is no longer necessary to face an en- 
tirely new modernization problem 
every five, ten or fifteen years. 

“Such a replacement plan for most 
appliances can be followed without any 
complications or inconvenience, pro- 
vided that it is handled systematically. 
In cases where schools, for policy 
reasons, do not desire to sell second- 
hand merchandise, they can usually ar- 
range for replacements through their 
dealers or local utility companies.” 


Energy Consumption 
Of Farm Equipment 


Average kilowatt-hour consumption of 
typical farmstead electrical equipment 
in the accompanying table, based on 
REA data and published by Westing- 
house Electric Corp., has been incorpo- 
rated in the Farm Electric Service 
Handbook prepared by Northern States 
Power Co., Minneapolis, for the refer- 
ence of its rural electric service custo- 
mers. 


ON THE FARM KW.-HR. CON- 
SUMPTION 


Barn Ventilator 2% per cow per 
month (vari- 
able) 

Bottle Washer % per 1,000 bottles 

Brooder % to 3 per chick 
raised 

Churn 11%, per 100 Ib. 
of butter 

Clipper 1/10 per hr. 

(for horse or 
cow ) 

Concrete Mixer 6 per cu. yd. 
of concrete 


per 100 bu. of 
corn husked 


Corn Husker- 
Shredder 


Cream Separator 6 per 1,000 Ib. of 
milk 


Dairy Water Heater 1 per 5 gal. of hot 
water (145 
deg. F.) 





Ensilage Cutter per ton 
Electric Fence per month 
Fly Screen or Trap 5 per month 
Grain Elevator per 1,000 bu. 
Grain Grinder % per 100 lb 





Grain, Seed Cleaner 1 per 100 bu 
and Grader 


Green Feed Cutter 2 per ton 
and Beet 
Shredder 


Hay Baler 21% per ton 

Hay Hoist % per ton 
Hotbed 1 per sq. yd. per day 
Incubator 1 per 25 eggs set 


(Table continued on page 110) 
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Proofs of GUTH ‘“Know-How” Lighting 
in the Transportation Industry 
















(fh FLUORESCENT 
Perfect Reading Light 


GUTH Fluorescent is “keyed” for the specific lighting job. 
To the left, for example, is the Waiting Room of the Wash- 
ington, D. C. Union Terminal. Here, with GUTH Fluorescent, 


@ person can wait and read in comfort, as there is no glare 
—just pleasant, shadowless “seeing light” directed over his 
shoulder onto his newspaper or magazine. 


SOLUTION: GUTH Fluorescent is mounted continuously atop ssttees. 
Single forty-watt lamps, continuous, are used; fixtures are well-louvred to 
cut off all glare from facing seats. Eighteen foot-candles were measured 
Original fixture design by ELEC. DEPT. of B. & O.R.R.— 
final design by Edwin F. Guth Co, 


on the reading plane. 





off!\ FLUORESCENT 
Inspection Lighting 


Every business has lighting problems peculiar to itself, Inspection 
Pits in the Transportation Industry, for example. Here, as else- 
where, GUTH Fluorescent provides the efficient solution. Ruggedly 
constructed to withstand long, hard usage. The ‘‘Before-and-After’’ 
photos at the right clearly show the improved seeing and working 
conditions resulting from ‘‘keyed’’ GUTH Fluorescent, 

GUTH FLUOFLECTORS deliver 50 foot-candles at the working area. 
QUICKLITER ballasts supplied with these GUTH Units give reliable 
Operation even at winter temperatures. Lamps are enclosed; pro- 
tected against dirt and grease. 









Pfi\r.uorescent 
General Lighting 
At right are “Before-and-After” lighting 


photos of the Portland, Majne Union Sta- 


tion. A completely new atmosphere has 
offt\ FLUORESCENT ARIE. im P 
tas s i been created with GUTH Fluorescent. 
Office Lighting 


This large railroad office uses GUTH Fluorescent GUTH FUTURLITERS on 12’ 0” spacing and 12’ 0” 
to produce 60 foot-candles of comfortable, 
Proper lighting on desks and working areas. 


In addition, the planned design of GUTH Fluo- ers, and 30 foot-candles through balance of area. 
rescent affords low maintenance costs. 





mounting, provide 40 foot-candles on ticket count- 








2615 WASHINGTON AVE. THE 2k ae F. GUTH co. ST. LOUIS 3, MISSOURI 


LEADERS IN LIGHTING SINCE 1902 
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GLASS-FUSED-TO-STEEL 


TRADE MARE REG. wu & PAR OFF, 


A total of 23,000 test-years went into the p 

of this truly modern water heater . . . the hea 
“packages” hot water in glass! Don’t wait anothé 
before you get the full details on Permaglas and al 
other advanced features of the SMITHway Permag 
Water Heater. Send for 

the revealing booklet, 

“The Inside Story of 

Permaglas.”’ 


ELECTRIC 
WATER HEATERS 





Irrigation (surface) 


Milking Machine 
(portable) 


Milking Machine 
(pipe line) 


Milk Cooler 


Paint Sprayer 
Poultry House 
Lighting 
Poultry Water 
Warmer 
Sheep Shearer 


ON THE FARM 


Straw Cutter 
Threshing Machine 
Tool Grinder 


Ultraviolet Lights 
for Poultry 


Utility Motor, 
Small 4 hp. 


Utility Motor, 3 and 
5 hp. 


Water Pump 
(deep well) 


Water Pump 
(shallow well) 


Wood Saw 


IN THE HOME 


Clock 

Coffee Percolator 
Curling Iron 
Dishwasher 

Fan (household) 
Fan (kitchen) 
Freezer 


Heater 
(glowing or 
radiant) 


Heating Pad 


House Heating 
(oil burner) 


Iron (hand) 
Ironing Machine 
Lighting 

Radio 

Range 
Refrigerator 
Sewing Machine 
Toaster 
Vacuum Cleaner 
Waffie Iron 
Washing Machine 
Water Heater 


3 to raise an acre- 
ft. of water 
2 3h 


1% per cow per 
month 


2% per cow per 
month 


30 per 10 gal. milk 
daily, per 
month 


1% per 1,000 sq. ft, 
6 per 100 birds per 
month 


1 per day 


2 to shear 100 
sheep 


KW.-HR. CON. 
SUMPTION 

2 per ton 

1 per 8 bu. of grain 

% per hr. of use 


10 per 100 hens 
per month 


% per hr. of use 


1 per hp. per hr. 
of use 


1% per 1,000 gal. 
1 per 1,000 gal. 


2 per cord of wood 


KW.-HR. CON- 
SUMPTION 

2 per month 

5 per month 

14 per month 

2% per month 

2 per month 

8 per month 

125 per month 

1 per hr. of use 


i, per hr. of use 


25 per month 
5 per month 
10 per month 
20 per month 
8 per month 
120 per month 
35 per month 
%, per month 
3 per month 
2 per month 
2 per month 
3 per month 
240 per month 


How Lighting Engineers 
Can Aid Customers 


Better lighting automatically  im- 
creases manpower efficiency and, ac- 
cording to data available, the normal 
expectation is an increase of 12 to 15 
percent, but much greater gains are 
sometimes achieved. 

A trained lighting engineer may be 
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F-M 2- AND 3-WAY RADIOTELEPHONE 


SAVES TIME AND MONEY FOR YOU! 



















Split-second communication between all personnel of your maintenance 
department means greatly increased efficiency throughout your entire 
system. No time is lost by repair crews waiting for instructions by tele- 
phone, or in reporting back between jobs. Fewer Patrol cars and repair 
cars are necessary when their efficiency is increased with Motorola 
Radiotelephone. So the initial cost of the equipment is quickly balanced 
by the savings in time and maintenance. 


WHEN YOU DECIDE ON RADIOTELEPHONE—CHOOSE MOTOROLA! 
Motorola dependability has been proved time and again! The California 
Electric Power Co. uses Motorola equipment exclusively for line patrolling. 
Police of 34 states and over 1,000 communities rely on Motorola for 


emergency communications. Ask us to submit specific recommendations 





on the application of Motorola Radiotelephone in your system. There’s 


no obligation, of course—WRITE TODAY! One of the many types of Motercia 
7 mobile units for use in patrol cars, 


repair cars, etc. (Shown with dust 
covers removed.) 


. Nf ic pase eee « en 51 
. tN IE Wit NICATIONS AND ELECTRON DIVISION 


FM E A-M HOME RADIO © AUTO RADIO * PHONOGRAPHS * TELEVISION © “HANDIE TALKIES” * POLICE RADIO * RADAR * MILITARY RADIO 
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STARTERS FOR A-c MOTORS 




























Standard (Semi-Dust-tight) Enclosures> 






For reduced voltage starting of 220-550 volt squirrel-cage motors 
these EC&M auto-transformer starters have a reputation for low 
up-keep cost throughout industry. 







As illustrated above, the mechanism is a single, quick-break, 
double-throw Contactor (C), operated by a single Magnet (M), a 
throw-over Spring (S) and a mechanical Latch (L) tripped by 
plunger (P) which is raised by a current-limit relay to cause 
transition from reduced voltage starting to full voltage running. 








Arranged for wall mounting with contactor oil-immersed in 
removable tank, the auto-transformers and thermal Overload 
Relays are mounted in the upper part of the case. Unlike con- 
ventional thermal relays, this device 
is of the hot-wire expansion type. It 
is set to trip at a low value of current 
above normal full load motor current 
for accurate overload protection. This 
can be done without false tripping 
during the starting period, because 
the wire is protected from high 
starting currents by current trans- 
formers. 


















Bulletin 1045-B gives complete 
ratings and dimensions and also lists 
three larger sizes of starters for 
220-550 volt motors. Write for your 


copy. 






«Type Vill Enclosure for Class 1, 






Group D Hazardous Locations 





THE ELECTRIC CONTROLLER & MFG. CO. 


mewe EAST 79th STREET oo CLEVELAND 4, OHIO 















handicapped in making recommenda- 
tions because of the difficulty to ob- 
tain new lighting equipment. But if 
the system has not been recently engi- 
neered he can ordinarily find ways to 
make quick, easy, inexpensive improve- 
ments that will help the utility com- 
pany’s customers get more manpower 
from existing personnel. An outline 
for this purpose is reproduced from a 
circular of the National Electrical Man- 
ufacturers Association. 

Here are some of the things to do: 

1. Check foot-candles throughout the 
plant and especially at work surfaces. 
2. Recommend paint for walls, ceil- 
ings, floors and other surfaces. 

3. Make up schedules for cleaning 
lighting equipment and windows. 








4. Specify the proper cleanser for 
each use. 

5. Suggest labor-saving methods for 
reaching or for handling equipment to 
| be cleaned. 
| 6. Advise on availability of labor- 
| saving devices. 

7. Make load and voltage checks of 
the electrical distribution system, plus 
a schedule for subsequent testing. 

8. Check stocks of spare parts and 
recommend minimum and maximum 
for each item. 


Gimbels Store Traffic 
Increased by Television 


“Shopping by Television” experi- 
ment conducted in Gimbel Bros. de- 
partment store in Philadelphia recently 
allowed the RCA-Victor research de- 
partment to obtain the customer's reac- 
tion to the new use of the medium as 
|a “puller.” 

Approximately 2,375 persons were 
interviewed and the tabulation of re- 
plies reveal that: 

1. The majority indicated by 4 
“yes” or “maybe” that they intended 
visiting the department whose merchan- 
dise was shown by the store television. 

2. Sixty-three (72.7) percent of 
| those interviewed stated that “shop-by- 
television” was one of the features that 
attracted them to the store. 

3. Eighty-nine (88.9) percent of the 
respondents consider store television an 
| aid to shopping. 

4. Seventy (69.9) percent indicated 
that this was the first time that they 
had seen television. 


From the above, it is apparent that 
“‘shop-by-television” can be used effec- 









tively to pull traffic into a department. 
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FORGED 
TRIPLEYE 





HIGH 

STRENGTH 
STEEL 

HEAVILY 

- GALVANIZED 





Easier to Install-- 
More Holding Power 


Here is the latest improvement in the all-steel screw anchor—a drop forged steel 

tripleye rod, *double are welded to a forged steel blade. This new anchor has been 
given ‘“‘the works” in field and laboratory tests. It has topped our most optimistic 
expectations. Under ideal conditions, this anchor—in all sizes—has been tested to 
pull several times its rated holding power. We attribute its great strength to the 
fact that both anchor and rod are forged steel, *double welded together, with the 
blade being correctly pitched and tapered for minimum earth disturbance and the 
hub small to allow a greater holding surface. 
_ The forged tripleye on the rod is large enough to admit a bar for use as a wrench 
in screwing down. It will accommodate one, two, or three guy strands. The SAE 
1040 forged steel rod has a higher carbon content than other types of anchor rods 
and will not yield to torque during installation. Both rod and helix are heavily 
galvanized before the helix is dipped in asphaltum paint. 

The pitch of this new anchor helix is not limited by the manufacturing process. 
By forming the rod and helix separately and welding them together, it is 
Possible to control the pitch of the blade or helix, on every size anchor, to 
the exact degree required for best installation and holding power. 

The steel blade or helix is tapered to the outer edge and sharpened to 
reduce friction and make installation easier. The small hub allows more hold- 
Ing area and minimizes earth disturbance, thus aiding installation. 

_ Screw Anchors are made in 4, 6, 8, and 10 inch sizes and are recommended for 
Installation in sandy soils. 
“Blade is welded to rod on both top and bottom sides with shielded arc electric weld. 


ROD and 
HELIX 
DOUBLE 
WELDED 
TOGETHER 


SMALL HUB 

















HELIX * 

. CORRECTLY 

r A-B- CHANCE ‘ook As PITCHED and 
Y 

mi CENTRALIA,MISSOURI. =Ts TAPERED 
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Interrupter 


a 


Self-timing interrupter: timing range, | to 12 
pulses per second; voltage, to 32 volts d.c. and 
125 volts a.c.; contact rating, 10 amp., non- 
inductive; contacts, SPST (NO or NC-double 
break), DPST (NO or NC), and DPDT. Electronic 
Controls Inc., 44 Summer Ave., Newark 4, N. J. 


Interrupter is comprised of a_ glass-en- 
closed thermal element of the hot-wire type, 
a small power relay and a resistor (when re- 
quired) to apportion properly the flow of 
current between the thermal element and the 
relay coil. The device is made with a fixed, 
predetermined rate of interruption or with 
an external variable adjustment. The fixed 
unit is made in both open frame construction 
and in plug-in metal enclosures—dust cov- 
ered or hermetically sealed; the adjustable 
unit is made in plug-in dust cover enclosures 
only. 


Wheatstone Bridge 
le 


Portable Wheatstone Bridge: accuracy 0.1 per- 
cent from |! to 40,000 ohms; single dial ratio 
selector; self-wiping switches; snap-lock dial po- 
sition; three sensitivity ranges; resistance, ur- 
ray, Varley, Hilborn, 3 Wire Varley and Fisher 
igh oops. Wilson Co., 9 Liberty St., Newark 5, 


Bridge has enclosed contacts and is de- 
signed for laboratory, production or communi- 
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cation usage. The limit of error for the ratio 
resistors is reported as 0.05 percent. Ratios 
of 1/1,000, 1/100, 1/10, 1/9, 1/4, 1/1, 10/1, 
and 100/1 are available. Additional ratios 
of M/1,000, M/100 and M/10 are provided 
for looping line faults. A cam switch with 
three positions sets the bridge for the various 
loop tests. The galvanometer is a replaceable 
unit with a clamp lock, has a coil resistance 
of 250 ohms, uses soft iron pole pieces, and 
has a sensitivity of 1 microampere per scale 
division deflection. Three push buttons select 
sensitivity ranges of 0.01, 0.1 and 1.0. The 
switches are wired to protect the galvanom- 
eter against switching surges. 


Attachment Arbor 


WILL TAKE 
1" WHEEL 
as \= 
J MOTOR SHAFT NU 


Combination attachment arbor for !/-in. electric 
motor shaft. A. D. McBurney, 939 W. Sixth St., 
Los Angeles, Calif. 


Combination attachment arbor is designed 
to take grinding wheels with j-in. holes on 
the main shaft, or }-in. holes on the small 
ends. The extension can be used for rag or 
wire wheels or for circular saw blades. The 
extension also holds }3-in. 24-thread drill 
chucks. The unit fits over and onto the main 
motor shaft and is reported to eliminate 
“whipping.” 


Fuses 


Renewable fuses. Jefferson Electric Co., Bell- 


wood, Ill. 
New method of construction is said to over- 


come difficulties arising from varying degrees 
of contraction and expansion between the fuse 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a conventient place to look first for 
manufacturers’ product data, names and 


addresses. 


Sn tenn TT RARE ERT ARE et he ae CREE ARE EE 


barrel and the link assembly. Link assembly 
is reported to avoid unbalanced strains and 
possible buckling and thereby hold knife 
blades in initial alignment. 


Indicator 


Ff 


airport landing. 


Approach angle indicator for 
868, Pitts- 


Westinghouse Electric Corp., P. O. 
burgh 30, Pa. 


An angle indicator, which projects a tri- 
color beam which indicates the correct angle 
of approach for planes, sends the light 
through seven lenses, breaking it up into 
green, red and amber beams. The green indi- 
cates the correct angle of approach; the red, 
or lowest layer, warns that the approach is 
being made too low; and the yellow, or high- 
est beam, indicates the plane is too high. The 
beams are controlled by a motor driven shut- 
ter—flashing on for one second and off for 
one-half second. Beams are said to be visible 
for one mile when 100-watt incandescent 
lamp is used and for three miles with a 250- 
watt lamp. 


Sunlamp 


adjustable 


suniamp: 
Fourth 


24 F 
424 € 


"Selector," model ''S-200"' 
toa height of 80! in. Sperti, Inc., 
St., Cincinnati, Ohio. 


Sunlamp is reported to be selective in Pr 


jection of either ultraviolet or infrared ee 
or a combination of both. The lamp !s fs 
triple reflector type containing two inirare 
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Because: The straight groove eliminates the 
possibility of drawing a nut tight against an 
“arched” section which is out of contact with 




















the strand, . WRONG RIGHT 
Clamping area reduced by warped Hubbard Clamps have full clamping 
section. Causes slippage at low area. Hold to breaking strength 
strains. of most strands. 


Because: The straight groove tits any and all 
twists, right or left hand and a variation in 
diameter without creating any high spots to 
lessen clamping area. 





High spots in clamp reduce clamping Hubbard Clamps fit snugly over 
area, cause slippage and injure strands. any and all twists. right or 
left and variations of diameter. 


Because: Bell-end grooves prevent injury to | 
the strand. é 


Because: High carbon bolts prevent stripping 
or elongation. Heads are locked against turn- 
ing while tightening—and the whole clamp is 
protected against corrosion by the best process 


commercially used — HUBBARD DOUBLE- 





DIP HOT GALVANIZING. Sharp edge a sheared section Rounded ends of Hubbard Clamp 
oom and weakens the guy at end sections protect strand. 
of clamp. 


| HUBBARD .nq COMPANY 


S, Seat atti aed, 
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ALL THE COMPRESSED AIR 


y-. YOU WANT 


EFFICIENTLY... ECONOMICALLY? 




























\ wih SCHRAMM 





\ AIR COMPRESSORS 


& Modern industrial engines are designed at much higher 
speeds than was formerly possible . . . and Schramm has kept 
its Air Compressors in pace with good modern design. So, 
today, even though your engines are speeded up, you can get 


all the compressed air you want with Schramm Compressors! 


All Schramm Air Compressors have forced feed lubrication 
to all main bearings, main crankshaft, crank pins, piston pins 
and camshaft. There is a complete built-in, push-button 
electric starter system, and both the engine and compressor 
are 100% watercooled! 

These are only a few Schramm features. Industry is today 
using Schramm Air Compressors for jobs wherever air is 
needed. If you are not using Schramm on your job, write 
today for construction details on these compact, sturdy units. 


\(' lH] lh \\] \| |\() WEST CHESTER 
PU) ALTE LY °° ©* PENNSYLVANIA 
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burners on each side of an ultraviolet gener- 
ator. It operates on either a.c. or d.c. circuits 
and has a universal adjustment to direct 
the rays where desired. 


TECHNICAL LITERATURE 


Shunt Capacitor Standards—NEMA pub- 
lication 45-100 provides practical informa- 
tion concerning construction, test, perform- 
ance and manufacture of shunt capacitors, 
Copies may be obtained from National Elec- 
trical Manufacturers Association, 155 RB. 
44th St., New York 17, N. Y., for 75 cents 





Arrester Standards—Publication 45-95, 
“NEMA Standards for Expulsion-Type Dis- 
tribution Lightning Arresters,” is a supple- 
ment to publication No. 44-89. It contains 
the general, rating, manufacturing and test- 
ing standards, test and test procedures, 
insulation tests and tests on completely 
assembled arresters. Copies may be secured 
from National Electrical Manufacturers 
Association, 155 E. 44th St., New York 17, 
N. Y., for 75 cents each. 





Industrial Control—Publication No. 45-95, 
“NEMA Standards for Industrial Control,” 
contains those standards of equipment 
which, individually or grouped, served to 
govern in some predetermined manner the 
electric power delivered to the apparatus 
to which they are connected. This equip- 
ment includes contactors, drum_ switches, 
photoelectric relays, autotransformers, re- 
actors, rheostats, relays, timing devices, 
resistors, switch devices, dimmers and 
electronic regulators. Also included are 
standards for solenoids, electro-magnetic 
brakes, electronic follow-up and positioning 
controls, and electronic inspection and gag- 
ing apparatus. Copies may be obtained from 
National Electrical Manufacturers Associa- 
tion, 155 BE. 44th St., New York 17, N. Y., 
for $1.50 per copy. 


Rotating Equipment Standards—Publica- 


| tion 45-102, ‘‘NEMA Motor and Generator 


| Standards, 





” 


covers standard on such equip- 
ment as small and large a.c. and d.c., single 
and polyphase motors, a.c. and d.c. elevator 
motors, crane motors, generators of both 
a.c. and d.c. types, frequency converters and 
motor-generator sets. Copies are available 
at $4.00 each from National Electrical 
Manufacturers Association, 155 E. 44th St, 
New York 17, N. Y. 


Welding—Part A—Arc Welding of Steel 
3/16 to % in. thick of the American Weld- 
ing Society’s Code of Minimum Require- 
ments for Instruction of Welding Operators 
has been revised to meet postwar require- 
ments. Among the topics covered are de- 
sign of positioning equipment, design and 
use of testing equipment, welding electrodes, 
and suggested exercises. Copies are avail- 
able from American Welding Society, 33 
W. 39th St., New York 18, N. Y., for 50 
cents each. 


Cooler Standards—Commercial Standard 
CS127-45, “Self-Contained Mechanically Re- 
frigerated Drinking Water Coolers,” is 4 
voluntary standard of the trade on that 
type of equipment. The purpose of the 
standard is to establish uniform methods of 
testing, rating, and designating capacity of 
the coolers, and to recommend norma! stan- 
ard size designations. Copies may be re- 
ceived from Superintendent of Documents, 
U.S. Government Printing Office, Washing- 
ton 25, D. C., for 10 cents each. 


Home Freezer Standards—Publication No. 
45-106, “NEMA Home Freezer Standards, 
is released to provide a uniform procedure 
for determining the performance of mechan- 
ically operated home freezers under speci- 
fied laboratory test conditions. Copies are 
available from National Electrical Manu- 
facturers Association, 155 E. 44th St., New 
York, 17, N. Y., for 25 cents each. 
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Whether it’s the good old stand-by in- 
sulations, like varnished cambric or paper, 
or the very newest, such as polyethylene or 
silicone rubber, Simplex uses all of them in 
the places for which they are best adapted. 
Because Simplex has had wide experience 
with most of these insulations, it is thor- 
oughly qualified to advise you on the 
engineering problems peculiar to cable 
Construction and cable uses. 


When you need a cable that has to 


meet extraordinary conditions, you can 
depend upon Simplex research and en- 
gineering to provide the best cable for 
you that the state of the art will permit. 
There is no leaning toward one material 
or the other. All insulations have some 
uses. Only a qualified cable engineer 
backed by years of experience can tell 
you whether one or the other kind of 
insulation is best for the job you propose 
to do. 


Remember, the best things in cable 
materials and constructions come from 
Simplex first. 


WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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What 0.04% Phosphorus 
Does To Your 
Dezincification Problem 


Plain Admiralty Metal has almost all 
the properties for successful condenser 
and heat exchanger tube service that are 
needed to meet many power plant and oil 
refinery applications... but it has one 
weakness — fair to poor resistance to 
dezincification. 

Under certain conditions, its 
content is gradually replaced by a spongy, 
porous copper deposit, locally (plug type) 
or uniformly over the tube (layer type). 

To overcome this problem . . . and still 
retain the high corrosion resistance of 
plain Admiralty ...Scovill Service in 
Metals developed Phosphorized Admi- 
ralty*. This is the alloy that Scovill 
engineers are recommending for many 
types of power plant and oil refinery 
service where dezincification of plain Ad- 
miralty has been observed or anticipated. 


brass 


Many Times Greater Life 


By inhibiting dezincification, Phosphor- 
ized Admiralty offers much longer service 
life. This improvement is brought about 
by a very slight change in the alloy com- 
position the addition of approximately 
0.04% phosphorus. There is no appreci- 
able difference in the structure or mechan- 
ical properties between regular and Phos- 
phorized Admiralty as shown by the 
photomicrographs and graph at the right. 
There is no impairment of the metallur- 
gical, physical and otherwise excellent 
corrosion-resistant properties. 

Experience of Scovill customers has 
shown that in cases where dezincification 
has been troublesome, a change to Phos- 
phorized Admiralty extends service life. 


***Phosphorized Admiralty Tubes’’ for condenser 
and heat exchanger service are covered by patent 
2,224,095 and can be legally supplied only byScovill 
Manufacturing Company, the owner of this patent. 


Other Scovill Services 


Service in Metals, which includes 
the development of new alloys to meet 
changing service conditions and also 
individual study of specific customers’ 
problems, is one of three Scovill services, 
well-known throughout Industry. Serv- 
ice in Men provides specialized advice 
on tube problems, instailation aids and 
“follow-up” services. Service in Man- 
uals offers valuable literature on con- 
denser and heat exchanger tubes. For a 
copy of our Condenser Tube Booklet, 
address Scovill Manufacturing Company, 
24 Mill Street, Waterbury 91, Conn. 


wu 
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Tensile Strength psix103 


% Elongation in 2 in. 


Top: Plain Admiralty. 
Bottom: Phosphorized Admiralty. 
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75 x magnification. 
Average grain size .035 min. 


% Elongation 


-—— Plain Admiralty: .010mm, Gr. Size | 


—_—_,—  Phosphorized Admiralty: .010mm. Gr. Size | 


100 200 


300 400 500 600 


Temperature of Test °F. 


Plain Admiralty 


70.0 73.0 
0.90 1.20 
0.075 max. 
0.06 


Copper 

Tin 

Lead 

Iron 
Phosphorus 


Zinc remainder 


Phosphorized Admiraity 
70.0 73.0 
0.90 1.20 
0.075 max. 
0.06 

0.10 max. 
remainder 


Copper 

Tin 

Lead 

Iron 
Phosphorus 
Zinc 


Ccovill SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


February 2, 


Service in Manuals... Service in Metals .. . Service in Men 
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CATALOGS 


BULLETINS 





A monthly digest of recent manufacturers’ literature com- 


piled by Electrical World for your convenience. Secure, 


without obligation, the most recent information on electrical 


and allied products 


CHECK BULLETINS DESIRED ON COUPON AND MAIL 


TO US. 


WE WILL FORWARD REQUESTS TO MANUFACTURERS 





1 RADIO STATION: A 4-page bro- 
chure features a 50-watt ground radio sta- 
tion. This unit is designed for small air- 
ports, airlines, and communication systems. 
Electrical and mechanical specifications are 
included. Aireon Manufacturing Corp. 


2 BREATHING APPARATUS: Bul- 
letin BM-8 presents a new development in 
respiratory protection. This apparatus em- 
ploys a replaceable chemical canister which 
permits it to generate its own oxygen, thus 
giving the wearer one hour’s protection in 
unbreathable air. Weighing but 1314 Ib. 
complete, with no cylinders, high-pressure 
valves or fittings, this new napparatus is 
sulted to the requirements of industry and 
fre departments in meeting any emergency 
where high coneentrations of poisonous gas 
or oxygen deficiencies are encountered. 
Mine Safety Appliances Co. 


3 BALLASTS: Four-page folder out- 
lines by the use of tables, necessary data 
regarding ballasts. Includes information on 
the size ballast used with number and size 
fluorescent lamps. Circuit voltages and 


— also listed. American Transformer 
%0. 


4 CATHODE-RAY TUBES :. Two fold- 
"ts outline briefly principles of cathode-ray 
— having highly specialized applications. 
meormation given includes characteristics. 
‘echnical nomenclature is noted on con- 
‘truction drawing of each type of tube. A 
Ale. to Draw” sheet is also included. 
‘ten B. Mont Laboratories, Inc. 


= BALLASTS : A 24-page catalog con- 
inde Pane line of ballasts to meet all 
amass lighting conditions. Included in 
a eek eormation on construction features 
a a kind of ballast, for which outlines 

Wiring diagrams are given showing 





methods of connecting ballast to lamps. 
Supplements to text are also included. Gen- 
eral Electric Co. 


6 MINIATURE BALL BEARINGS: 
Catalog No. 5 features a wide choice of 
miniature ball bearings. This wide selee- 
tion, including over 200 types and sizes, 
enables the user to select the right bearing 
for every need. The “R” and “E” precision 
series represent recent developments, and 
are made to dimensions and tolerances laid 
down by the International Standardization 
Association. Also ineluded are certain new 
types of radial bearings. Landis & Gyr, Ine. 


Circle numbers, sign and mail 


7 SPRAY NOZZLES: Bulletin N-616 
presents a story on spray nozzles, used for 
cooling condensating water, for air-condi- 


service and for many industrial 
processes. Photographs of equipment as 
well as construction drawings showing 
methods of laying out a piping system, are 
included. Virtually every application where 
this equipment is used is shown graphically 
and pictorially. Yarnall-Waring Co. 


tioning 


8 MOTORS: Bulletin No. B-3466 de- 
scribes in detail slasher drives, lint-free 
motors, loom motors, and other electrical 
equipment for the textile industry. Included 
are pictures of actual installations of hori- 
zontal and vertieal motor drives for openers, 
pickers, and ecards. Specially designed lint- 
free motors for maximum production from 
spinning frames are also discussed. West- 
inghouse Eleetrie Corp. 


9 RUBBER AND SYNTHETIC 
PRODUCTS: A new 12-page booklet on 
rubber and synthetic products features 
many possible applications for these mate- 
rials. Opening pages are devoted to Koro- 
seal’s physieal and chemical properties. 
‘wo pages are given to uses of rubber and 
metal which reduce vibrations of machin- 
ery. Rubber-lined equipment, including 
tunks and tank ears for handling corrosive 
acids or alkalies as well as valves, pipes 
and fittings, are deseribed and pictured. 
The B. F. Goodrich Co. 


10 ELECTROPLATING EQUIP- 
MENT: <A 12-page booklet, outlining 
methods of electroplating electrical equip- 
ment of all sizes, illustrates how this appa- 
ratus ean be used advantageously. Several 
pages are devoted to a discussion of elec- 
troplating solutions, giving prices of each 
solution and indicating types of plating 
brushes used. Ajax-Consolidated Co. 


11. INSULATING MATERIALS: Bul- 
letin No. 144 diseusses ceramic insulator 
bodies, their physical and electrical charac- 
teristies. Typical designs are grouped ac- 
cording to the industry in which they are 


used. Ineludes electrical, electronic, indus- 
trial heating, chemical, automotive and 
other fields. Property charts and other 
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LABOR SAVINGS UP 


TO 50% WITHA 


td A a 


“Our three GREENLEE Hydraulic 
Benders are great timesavers during 
these busy days,’’ reports Biggs and 
Kirchner, Inc., electrical contractors 
of Washington, D. C. 

‘They provide labor savings as high 
as 50% and they operate with practi- 
cally no maintenance cost whatever.” 

With a GREENLEE Bender you, too, 
can work your jobs faster, better. For 
the GREENLEE is easily carried, set up 
and operated by one man. Makes fast, 
smooth, accurate bends in pipe up to 


1%", rigid and thin-wall conduit, tub- 


ing, bus-bars. There's no wrinkling, 
kinks or other damage to conduit 
this way. 

And remember 
there’s a GREENLEE 


whatever your 
bending job 
to do it. For facts on the complete 
GREENLEE line of Hydraulic and Hand 
Benders and other tools, write today for 
your free copy of Catalog 
33E. Greenlee Tool Co., 
Division of Greenlee 
Bros. & Co., 1802 Colum- 
bia Avenue, Rockford, 
Illinois, U.S.A. 





FOR THE CRAFTSMAN 


Hand Benders ¢ Joist Borers ° 
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OTHER GREENLEE TIMESAVING TOOLS 
Cable Pullers 


RE A LLL ELE I ET TE ETT SOE A RN AT TT TE A RT STN ES INS Ye 


KNOCK-OUT TOOLS Eliminate time spent on drilling and filing 
to enlarge holes. In 1% 
up to 3%" with a GREENLEE Cutter or Punch. Just insert 
tool in a knock-out or small drilled hole, give a few turns 
of the drive nut with an ordinary wrench! For clean, round 
holes in bakelite, hard rubber or any metal up to %” thick. 


minutes or less you can cut a hole 


FOR 
* Radio Chassis Punches «+ 


February 





ELECTRICAL WORK 
Pipe Pushers 


| 
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technical data, together with practical in- 
formation on manufacturing processes, ire 
also included. American Lava Corp. 






12 ELECTRONIC MOTOR Con. 
TROLS: This 4-page folder features ful] 
range, adjustable; stepless, electronic speed 
controls used on equipment in heavy indus- 
try, medium industry and special indus- 
tries. Technical data on operating features 
are supplied with several schematic dia- 
grams. Electron Equipment Corp. 













13 TRANSFORMERS: Catalog No. 
444 contains 16 pages. of pertinent data 
covering various and significant features of 
this manufacturer's product. Illustrations, 
construction drawings and cutaway views 
of equipment are given. Kuhlman Elee- 
trie Co. 














14 STATIC ELIMINATOR: Folder 
features ionizing static eliminator, giving 
technical details explaining why it is effee- 
tive in eliminating static electricity from 
moving paper, plastic sheeting textiles, and 
other products or machinery. Il iagram 
showing construction is supplied. United 
States Radium Corp. 
















15 MOTOR STARTER SWITCH: Bul- 
letin No. EM-45 features a motor starter 
switch designed for use on machines oper- 
ating on a.c. or d.c. current. Lllustrations 
and wiring diagrams showing mounting di- 
mensions are also given. The National 
Aeme Co. 


16 PLASTICS: A 20-page catalog dis- 
cusses moulding materials made out of the 
cellulose acetate, ethyl cellulose, polystyrne 




















and vinyl compounds. Illustrations are 
given showing wire insulation, gaskets, 






wire covering jackets, terminal insulation 
and housings—all moulded from these plas- 
tie compounds. Chemaco Corp. 


17 CERAMICS: Bulletin No. 245 fea- 
tures ceramic designed for all frequencies, 
voltages, and temperatures. List of prod- 
ucts made from this material include ther- 
mocouple insulation and protection tubes, 
condensers, trimmer and _ padder bases, 
transmission line insulators, radio tube 
spacers and bases, ete. Stupakoff Ceramic 
and Mfg. Co. 











18 MOTORS: Bulletin No. 103 de- 


scribes and illustrates several sizes of 
squirrel cage induction motors. Technical 
details are supplied, showing special col 
struction features. Continental [Electric 
Co., Ine. 













19 TRANSFORMERS: Bulletin No. 
CV-102 contains information on the appli- 
cation of constant voltage transformers. 
including lighting, oil burner ignition and 
radio, series lighting. Charts and wirns 
diagrams are also supplied. Sola Elee- 
tric Co. 


20 


32-page booklet discusses the importance | 
industrial dust recovery. Technical details 
of system are given showing types of 
clones used. Also lists the industries where 
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DUST RECOVERY SYSTEMS: * 
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dust recovery systems are installe. Buel 
Engineering Co., Ine. 

21 AUTOMATIC CONTROLS: A 5: 
. ine Ol 
page catalog contains complete line ‘ 






Includes airswitehes 
humidity 


pilotstats, 


automatie controks. 
flow meters, combustion controls, 
controllers, mereury switches, 
electrie radiator valves, refrigeration Com 
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~-and neither will inadequate wiring run 
electrical equipment at FULL CAPACITY 


IF A MACHINE is running 1500 RPM, 
and it should run 1800 RPM, don’t 
blame the operator. Chances are that 
reduced voltage is curtailing the ma- 
chine’s production. In fact, inade- 
quate wiring can reduce efficiency as 
much as 25° to 50°0! 

Check up now on your real power 
needs! Don’t let obsolete wiring 
handic ap expensive production 
equipment. Remember that emer- 
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gency alterations later may cost much 
more than foresighted wiring im- 
provements today. 


Talk it over with consulting or 
plant power engineer, electrical con- 
tractor or power salesman. They'll 
advise: Wire Ahead! Anaconda Wire 
& Cable Company, Subsidiary of 
Anaconda Copper Mining Company, 
25 Broadway, New York 4, N. Y. 


Sales Offices in Principal Cities, 


Because of the basic importance of adequate wiring to the entire electrical industry, 
Anaconda is presenting messages like this in a wide list of national publications 


A Candle Won’?t Broil a Steak 


| 


Look to Anaconda for wire and | 
cable controlled from copper ore 
to finished product by Anaconda 
basic research and engineering. 
Every Anaconda product is a last- 


ing investment... 
o> 


your oven 


og ore 


See ch. youl 


DPA ANACONDA WIRE & CABLE COMPANY 





_| 


EXPLOSION 
PROOF 


AO Yeors’ experience plus modern design is built into 


every R&S product. 


R&S reflector contours are scientifically designed with high 
reflection factor providing a maximum of safe controlled light 
at minimum cost. 


Thorough inspection and rigid factory controls insure longer 
life and low maintenance. 


R&S explosion-proof lighting fixtures are supplied with a stand- 
ordized base common to all sizes. Reflector globe assemblies 
of various capacities are interchangeable to suit conditions. No 
need to disturb mounting or electrical connections. Modern 
design simplifies mounting and affords a variety of conduit 
orrangements in one standard base. Installation costs are lower, 
ports fewer ond ordering easier. 


In hazardous areas, you can't afford to experiment. R&S 
explosion-proof and vaportight lighting fixtures are precision 
built and pass the rigid tests of Underwriters’ Laboratories. 


Specify R&S and be sure. Write for 
our 300-page catalog. You will find 
it valuable in planning new work and 
bettering existing installations to meet 
tomorrow's standards. 










Scace 1902 Please address 
Dept. No. B 


RUSSELL & STOLL COMPANY 


EXPLOSION-PROOF, WATER-TIGHT, INDUSTRIAL LIGHTING FIXTURES 





D EQUIPMENT. AUTOMATIC LOCKING EVEkK-LOK CONNECTORS 


125 BARCLAY STREET » NEW YORK 7, N. Y. 











trollers, relays, temperature controllers, 
ete. Price list is supplied. Minneapolis- 
Honeywell Regulator Co. 


22 HAND TOOLS: A collection of 
sheets from manufacturer’s catalog lists a 
variety of hand pruning tools, including 
insulated tree trimmers, wire cutters and 
shears of all types. Specifications and prices 
are given. Newman Mfg. and Sales Co. 


23 RESISTANCE WELDING ELEC. 
TRODES AND ALLOYS: A 82-page bul- 
letin contains several lists of various types 
of spot welding tips, dressers, tip holders, 
ete. Includes cutaway drawings with di- 
mensions, illustrations and engineering 
data. P. R. Mallory & Co., Ine. 


24 LIGHTING: Several newly designed 
fluorescent fixtures for commercial use are 
featured in this 16-page catalog. Contains 
photographs, illustrations and distribution 
curve for each fixture. A. L. Smith Mfg. Co, 


25 srTRAPS AND HANGERS: A 4 
page folder describes and illustrates appli- 
eation of messenger straps, cable and con- 
duit hangers. Construction drawings with 
dimensions are also given. Minerallae 
Electrie Co. 


26 WIRING ACCESSORIES: Several 
bulletins grouped together describe and il- 
lustrate potheads, junction and subway 
boxes and connectors. Construction draw- 
ings ure also given. Rusgreen Mfg. Co. 


27 INDUSTRIAL X-RAY EQUIP- 
MENT: A 12-page booklet describes sev- 
eral models of X-ray machines, used for the 
internal inspeetion of castings and parts; 
for locating structural or assembly defects, 
and improving quality. Photographs and 
specifications are also shown. North Amer- 
ican Philips Co., Ine. 


28 kLECTRODE HOLDER: Folder 
deseribes and illustrates electrode holder, 
showing various component parts and how 
such parts can be dismantled from complete 
units. Albert & J. M. Anderson Mfg. Co. 


29 LIGHTING: This 8-page bulletin 
contains several newly designed fluorescent 
fixtures. Detailed drawings with distribu- 
tion curves are ineluded. F. W. Wakefield 


‘ 
Srass Co, 


30 CABLE: Catalog No. 21 contains 
information on complete line of bare and 
weatherproof wire and cable with physical 
properties, specifications and other pert 
nent engineering data. Photographs of 
company plant illustrates some of the oper- 
ations employed in obtaining the finished 
product. Rome Cable Corp. 


31. HEATING SYSTEMS: Folder dis- 
cusses special type of electric heating cells, 
designed especially for industrial process- 
ing. Diagrams and construction drawings 
are given to show how units operate. Bel- 
gau Heating Systems. 


32 INSTRUMENTS AND ACCESSO- 
RIES: Booklet contains a complete listing 
of electrical instruments and accessories, 
such as resistors, galvanometers, wheat 
stone bridges, kilovoltmeters, ete. [ngt- 
neering data, illustrations, charts and 
graphs are supplied. Shalleross Mfg. ©e- 


33 WAXES AND COMPOUNDS: 4 
64-page handbook devoted to the discussion 
of insulating and sealing waxes and com 
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and Pole Trailers 
save time, cut costs 


RANSPORTING cable reels and poles is reduced to a 

safe, simple, easy operation by specially designed High- 
way Trailers. Heavy, unwieldy cable reels are quickly loaded 
by tipping back the Highway Cable Reel Trailer until saddles 
engage the reel spindle, then pulling tongue down and 
coupling it to the truck. Highway Pole Trailers are coupled 
to any line construction truck, doing away with the old 
special-truck-and-bolster nuisance. 


These and other Highway equipment are the logical out- 
growth of over a quarter-century’s experience in successful 
trailer engineering. For years Highway trailer engineers 
have enjoyed the closest cooperation with leading engineers 
in the fields of communications and public utilities. By know- 
ing your problems, thoroughly, Highway has been able to 
work out the right answers. 
















Highway Pole Trailers and 
Cable Reel Trailers are sav- 
ing time and money for many 
of the leading companies in 
the field from coast to coast. 








Before you buy new equipment, learn about Highway Line 
Construction and Maintenance Bodies, Utility Bodies, Earth 
Boring Machines, Winches, Power Take-offs, and Derricks. 









HIGHWAY 
‘"RAILER 
COMPANY 


Manufacturers of 










Utility Bodies © Winches °@ Earth Boring 
Machines © Pole and Cable Reel Trailers 
and Other Public Utility Equipment 


EDGERTON, WISCONSIN, U. S. A. 
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Savings of 
$100 to $120 
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Long-Span Construction 
Cuts Rural Line Costs 










Savings of $100 to $120 per mile sistance and reactance, will carry the 
have been reported where @rapo voltages and loads ordinarily imposed 
Steel Conductors have been used in on typical rural extensions with a vol- 
long-span rural distribution lines. tage drop well within prescribed limits. 
These eran will be an important 1?7R losses on rural lines built of 
consideration in the rural power ex- Crapo Steel Conductors are so small 
pansion program which lies ahead. as to be negligible especially when 


compared with the potential overall 
savings. The high rugged strength 
of these conductors makes possible 
extra long spans, reduces the number 


of pole structures per mile, cuts 
to be built. These ferrous conductors, material and labor costs, minimizes 


@rapo Steel Conductors are es- 
pecially applicable to the tap and 
branch lines which make up a sub- 
stantial part of the rural mileage yet 


with their relatively low 60-cycle re- maintenance. 


Complete Technical Information 
Investigate the practical economy of Crapo Steel Con- 
ductors for your post-war rural program! Aska representative 
of Graybar Electric Company, Inc., Distributor, or write direct 
for a copy of our Engineering Manual! 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, INDIANA 


CrdapEOH“itc-i30 





STEEL, CONDUCTORS 
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pounds, asphalts and similar hydrocarbons, 
giving properties and technical data for 
each. Mitchell-Rand Mfg. Co. 






34 MOTORS: An 8S>page catalog pre- 
sents specifications and descriptions of 
standard motors, illustrating typical appli- 
eations in hoists, comminutors, canning 
machinery, diesel generators, dry-cleaning 
machinery, printing equipment, machine 
tools and other equipment where severe 
service conditions are encountered. Star 
Electrie Motor Co. 








35 PRODUCTION WELDING CON. 
TROL SYSTEM: Bulletin W-47 outlines 
the need for an accurate control system for 
production welding. This 16-page brochure 
asks questions and answers them. Har- 
nischfeger Corp. 








36 METERS, RELAYS AND INSTRU- 
MENTS: Catalog No. 40 contains 160 
pages of illustrated material, including 
complete line of electrical equipment which 
this company carries. Dimensions, specifi- 
eations and diagrammatic drawings are 
also included. Superior Switchboard & Ie- 
vices Co. 








37 PORTABLE ELECTROPLATING 
OUTFITS: A 4-page folder outlines briefly 
the methods used in silver plating bus bars, 
switch contacts, cable lugs, breaker con- 
tacts, etc., with this hand-operated appa- 
ratus. ‘W. A. Hesse & Co. 







38 TACHOMETER: Bulletin No. 12 
discusses several models of tachometers 
suitable for industrial rpm. or surface 
speed measurements. Units for permanent 
and portable installations are illustrated. 
List prices are also shown. Chicago Flec- 
tric Tachometer Co. 






















39 CRYSTALS: Catalog contains a 
complete listing of the line of crystals 
which this company carries. Illustrations 
and diagrams are included for each type of 
crystal with the frequency range, tolerance, 
drift given. The James Knights Co. 


40 LIGHTING: Catalog No. 285 de- 
scribes and illustrates commercial fluores- 
cent luminaires for offices, stores, schools 
and public buildings. Pertinent engineering 
data given to facilitate installation of units. 
Distribution curve of each unit is shown. 
Mitchell Mfg. Co. 


41 TESTERS AND GRIPPING JAWS: 
Bulletin No. 442 contains 8 pages of illus- 
trations showing the materiais on which 
these instruments are used to ascertain 
tensile, compression, transverse and shear 
strength of each size and shape of material. 
W. C. Dillion & Co., Ine. 


42 TRUCKS: Folder features advanced 
engineering and design data concerning this 
particular make truck. Illustrations show 
new truck models giving size and special 
features of each model. The Four Wheel 
Drive Auto Co. 


43 RADIO PARTS AND INSTRU: 
MENTS: A 70-page post-war supplement 
to a bulletin put out by this company in- 
cludes and describes equipment made avail- 
able since the publication of the first edi- 
tion. General Radio Co. 


44 BOILER FEED WATER CON- 
TROLS: Bulletin 441, a 24-page catalog, 
features a flowmatic feed water control 
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The 1946 Model 
HEINEMANN’ CIRCUIT 
BREAKERS are smaller 
and more compact than 
anything Heinemann has 
made heretofore. 
















103 PLUM STREET 


Send for NEW Catalog Showing Complete Line and Engineering Data, 
Subsidiary of He 
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HEINEMANN 


MAGNE TIC 
CIRCUIT BREAKER 


The HEINEMANN CIRCUIT BREAKER will never trip before the 
current.reaches the trip point specified, because it does not depend 
on any thermal unit, but is entirely magnetic in its action. No matter 
what the surrounding temperature, the HEINEMANN CIRCUIT 
BREAKER will trip only‘on a load in excess of its rating. 


HEINEMANN CIRCUIT BREAKERS are made with and without 
time-delay. Each time-delay type breaker has a hermetically sealed, 
liquid-filled tube surrounded by a coil of wire. On overcurrent, a 
plunger in the tube becomes a powerful magnet and is drawn toward 
the pole piece which then attracts the armature and opens the con- 
tacts. The speed with which the plunger is drawn toward the pole . 
piece depends on the viscosity of the liquid and the magnitude of | 
the overload. 









HEINEMANN BREAKERS are available in any rating between 10 | 
milliamperes and 50 amperes, with a selection of time-relays in single, 
two pole and three pole as shown. The same breaker may also be had 
with instantaneous trip, where current is applied gradually up to 
rated load. 
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201 N. E. Klein’s fa- 
mous “streamlined” 
Side Cutting Plier. 
Made in four sizes, 
6, 7, 8 and 9 inches. 






242 Klein Oblique 

Cutting Plier (heavy- | 
duty pattern). A very 
useful tool that cuts 
close. Length 6 inches, 


Since 1857 







Sl 
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3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 


The first pair of Klein Pliers ever 
made was designed for the Public 
Utility field. Since that time, serv- 
ing Utilities has been our major 
business. 

Today Mathias Klein and Sons 
produces a complete line of pliers 
to cover every need of linemen 
and electricians. All have the extra 
stamina—the plus quality that 
electrical service demands. That is 
why Kleins are standard equip- 
ment with Public Utility Com- 
panies today as they were when 
the first wires were strung. 


ASK YOUR SUPPLIER 
Foreign Distributor: International Standard 
Electric Corp., New York 


This book on the care 
and safe use of tools 
will be sent on request. 


; 7 inch sizes. 
Pe 












& Sons 





301 Klein Long Nose 
Plier. The long reach 
of the jaws permits 
getting into difficult 
places. Made in 6 and 


system. Included are illustrations, graphs, 


diagrams and _— construction 
Northern Equipment Co. 


drawings. 


45 BATTERIES: Catalog No. 100 pre 
sents technical data covering industria] 
truck and tractor batteries. Illustrations 
and cutaway drawings showing the compo 
nent elements of each battery are givin 
Physical dimensions are also inelude:| 
Gould Storage Battery Corp. 


46 WOOD TRANSMISSION STRUC- 
TURES: Bulletin 17 features the various 
types of wood substation structures in use 
Construction details for transmission struc 
tures are shown complete with details ay! 
dimensions. Trend in this field is also dis 
eussed. TIughes Bros. 


47 CONVEYOR BELTS: A 4pnaze 
folder outlines differences and measur: 
ments of qualities in various type belts and 
the uses to which each type of belt is a) 
plied. The B. 1°. Goodrich Co. 


48 LINEMEN’S RUBBER PROTEC 
TIVE DEVICES: Catalog L-4 contains a 
list of manufacturer's products, used prin 
cipally in overhead line construction work 
Some of the equipment discussed ineludes 
line hose connectors, insulator hoods, Jine- 
man’s blankets, non-spillable P. B.. paint 
pots, eable bandages, rubber gloves, ete. 
W. HI. Salisbury & Co. 


49 PAINTS: This 16-page booklet, 
“Color for Industry,” discusses paint in its 
relation to seeing, showing in each ease the 
advantages of using a certain color paint 
for a specific type job. Psychological ef 
fects of color and efficiency are discussei. 
U. S. Gutta Pereha Paint Co. 


50 WIRE: A collection of engineering 
data sheets compiled into a folder on com- 
plete line of manufacturer’s products witli 
tables for stranded and solid bare wire of 
various strengths, overhead ground wires, 
power conductors, telephone and signal, 
guy and messenger. Also ineluded are sec 
tions on construction practices and sig 
data. Copperweld Steel Co. 


51 MAGNETIC CIRCUIT BREAK. 
ERS: Catalog No. 131-3-5M contains anil 
discusses every make of cireuit breaker 
manufactured by this company. A seetion 
is devoted to engineering data. Wiring «i- 
agrams and overload curves are given. 
Heinemann Cireuit Breaker Co. 


52 SPECIALIZED PLUGS, CONNEC 
TORS AND SOCKETS: A cabinet fil 
describes and illustrates radio tube connec 
tors for a variety of applications, mol:le: 
tube sockets with various types of prongs. 
detachable terminal connectors, two-piece 
plugs, miniature connectors, adapters nl 
analyzer kits, dial light sockets. Fach se- 
tion contains plan drawings and specilici- 
tions. Alden Products Co. 


53 LIGHTING: Bulletins 198-F, 1-1, 
200-I', each contain installation details for 
a typical baseball park. These are teeli- 
nical bulletins illustrating the use of flood 
lights for lighting a baseball field, and !" 
cludes all the equipment used, together wit! 
detailed drawings showing method 0! mM 
stalling this equipment. Crouse-Hinds Ce 


54 RESISTANCE HANDBOOK: A 
108-page handbook on resistance alloys for 
electrical, radio, automotive, mechanical, 
chemical industries. Wilbur B. Driver Co. 
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32 IMPORTANT 
New ENGINEERING 
ADVANCEMENTS 


2 
51 BODY AND 


CHASSIS 
COMBINATIONS 


4 TWO GREAT 
‘’ FORD ENGINES— 
THE 100 H.P. V-8 

and the 
90 H.P. SIX 
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Roy Godley Joins E.E.I. As 
Rural Service Manager 


Roy Godley, head of the rural depart- 
ment of Monongahela Power Co., Fair- 
mont, W. Va., will assume the newly estab- 





R. Godley 


lished position of Rural Service Manager 
in the commercial department of the 
Edison Electric Institute, effective Feb- 
ruary 1. In this position, Mr. Godley 
will assist the electric industry in ex- 
pansion of its rural electrification activi- 
ties, including the fostering of all types 
of applications of electric service with 
the view of increasing the farm income, 
particularly that of the self-subsistence 
farm. He will also engage in furthering 
cooperative relations between the electric 
industry and all other groups and or- 
ganizations interested in agricultural de- 
velopment. 

Following graduation from West Vir- 
ginia University with a master of science 
degree in agriculture, Mr. Godley spent 
two years as County Agricultura] Agent, 
Ritchie County, W. Va. In 1936 he joined 
Monongahela Power Co. as agricultural 
counselor, and in 1944 became head of 
the rural department. 

While with the power company, he 
formulated an agricultural development 
program, known as Farming for Better 
Living, designed to supplement the work 
of such agencies as the Agricultural Ex- 


128 





tension Division in increasing farm in- 
come, 

Mr. Godley is a member of the equip- 
ment distribution committee and sales 
personnel committee of the Edison Elec- 
tric Institute and an associate member 
of the American Society of Agricultural 
Engineers. 


C. J. Nevitt Promoted 
by San Diego Utility Co. 


Clem J. Nevitt, assistant superintend- 
ent of the electric transmission and dis- 
tribution department of the San Diego 





C. J. Nevitt 





Gas & Electric Co., has been appointed 
superintendent of the department to suc- 
ceed A. S. Glasgow, retired. 

Mr. Nevitt received his electrical en- 
gineering degree from the University of 
California in 1931, and later became as- 
sociated with the San Joaquin Light & 
Power Co. Subsequently he moved to 
San Diego to work for the city’s water, 
utility evaluation and engineering depart- 
ments, and in 1936 he joined the San 
Diego Gas & Electric Co.’s engineering 
department. It was in 1945 that Mr. 
Nevitt was made assistant superintendent 
of the electric transmission and distribu- 
tion department. 

Mr. Glasgow had been with the San 
Diego utility since 1916. 


Kuhlman Electric Appoints 
Manning Chief Engineer 


Melvin L. Manning, formerly assistant 
chief engineer of the Kuhlman Electric 
Co., Bay City, Mich., has been promoted 
to the position of chief engineer in charge 
of electrical and mechanical design and 
development. 





M. L. Manning 


Mr. Manning was connected with the 
Westinghouse Electric Corp. for ten years 
as a motor design engineer, transformer 
design engineer and research engineer in 
the transformer division (1937-1942) 
where he participated in fundamental 
standardization work in high voltage 
practice. : 

He spent eight years in educational 
activities interwoven with and after the 
industrial experience. In 1942 he be- 
came associate professor of electrical 
engineering at Illinois Institute of Tech- 
nology and in 1943 was appointed asso- 
ciate professor of electrical engineering 
and director of the new high voltage re- 
search laboratory at Cornell University, 
Ithaca, N. Y. Mr. Manning joined the 
Kuhlman Electric Co. early in 1945. 


Sir Edward V. Appleton 
Gets Faraday Medal 


Sir Edward V. Appleton has _ been 
awarded the Faraday Medal of the In- 
stitution of Electrical Engineers (British) 
for his work in developing radio-location 
devices. Sir Edward was war-time secre 
tary of the British Department of Scien- 
tific and Industrial Research. He is vice- 
president of the American Institute of 
Radio Engineers. 

Sir Edward was born in 1892 and re 
ceived his education at Cambridge. In 
the course of his academic career, he was 
connected with the teaching staff of Trin- 
ity College, the University of London and 
Cambridge University. He has written 
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ELECTROMAGNETIC 


Stone & Webster Engineering Corporation recommended the elec- 
tromagnetic process among several possibilities as the quickest way 
to mass produce U-235—the essential element in the Atomic Bomb. 


How successful this process was is indicated in the Smyth 
Report. 


We quote: 


‘Construction of the first series of electromagnetic units 
at Clinton began in March of 1943 and this part of the plant 
was ready for operation in November 1943.”’ 





‘For nearly a year the electromagnetic plant was the only 
one in operation.”’ 








“The electromagnetic separation plant was in large-scale 
operation during the winter of 1944-1945 and produced 
U-235 of sufficient purity for use in atomic bombs.”’ 








ENGINEERS & CONSTRUCTORS 
of one of the 
MAJOR ATOMIC BOMB PLANTS 
AND THE CITY OF 
OAK RIDGE, TENNESSEE 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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various original papers on electricity and 
the scientific problems of wireless tele- 
graphy. 


Oklahoma Utilities Group 
Elects New Officers 


Announcement has been made by the 
Oklahoma Utilities Association of the 
election of officers for the year 1946. 

They are: president, A. F. Potter, The 
Gas Service Co., Bartlesville; first vice- 
president, S. I. McElhoes. Public Serv- 
ice Co. of Oklahoma, Chickasha; second 
vice-president, L. A. Farmer, Northern 
Oklahoma Gas Co., Ponca City, Okla.; 
treasurer, E. C. Joulliam, Consolidated 
Gas Utilities Corp., and secretary, Miss 
Kate A. Niblack, Biltmore Hotel, Okla- 
homa City, Okla. 

D. S. Kennedy, vice-president and 
ireasurer, Oklahoma Gas & Electric Co., 
Oklahoma City, is the retiring president 
of the association. 


P A. J. BATCHELOR, superintendent of the 
underground department of the Toledo 
Edison Co. since 1929, has been named 
assistant manager of the Defiance Divi- 
sion. Mr. Batchelor joined the Edison 
company in 1914 as a draftsman in the 
engineering department. Later he worked 
in the line and underground departments, 
subsequently returning to the engineer- 
ing department in charge of survey and 
records. In 1926 he was made engineer 
for the underground department and held 
that position until promoted to super- 
intendent. 


> Viapimir KARAPETOFF, professor of 
electrical engineering (emeritus) at Cor- 
nell University, was the guest of honor 
at a dinner held in New York on Janu- 
ary 21. The occasion marked not only 
the annual Kary dinner, but in addition 
the seventieth birthday of Professor 
Karapetoff. The dinner was sponsored 
by Eta Kappa Nu. 


> Frank A. Dawes of Hollister, Mo., has 
been appointed chief of the cooperatives 
operations division of the Rural Electri- 
fication Administration to succeed T. J. 
Rosertson of Arkansas, resigned. Since 
1941, Mr. Dawes has been manager of 
the White River Valley Electric Coopera- 
tive, Inc. 


> ArLtan Brown has been elected vice- 
president of the Bakelite Corp., in charge 
of advertising and public relations and 
Grorce C. MILter has been elected vice- 
president and general sales manager of 
the thermoplastic department. 
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Sylvania Elects Mitchell 
Executive Vice-President 


Don G. Mitchell was elected executive 
vice-president of Sylvania Electric Prod- 
ucts Inc. at a recent meeting of the 





D. G. Mitchell 


board of directors. Mr. Mitchell joined 
Sylvania as vice-president in charge of 
sales in 1942. 

Prior to his connection with Sylvania, 
Mr. Mitchell was connected with the 
Pepsi-Cola Co. and with the American 


Can Co. 


> AmsrosE L. KERRIGAN, formerly elec- 
trical engineer of the Fitchburg ( Mass.) 
Gas & Electric Light Co., has been ap- 
pointed general superintendent of the 
company, following his return from the 
armed forces with the rank of lieutenant- 
colonel after three years’ war service. He 
was graduated from Massachusetts Insti- 
tute of Technology in 1921, and after 
serving in the regular army for about 18 
months, attaining the rank of first lieu- 
tenant, he became a tester for New York 
Edison, and then physicist for Westing- 
house Lamp Co., Bloomfield, N. J. From 
1924 to 1926 he was an electrical engi- 
neer with the then Charles H. Tenney 
& Co. organization, Boston, going thence 
to Fitchburg. In his latest position he 
will be in charge of gas production and 
distribution, engineering, stock, electrical 
distribution, production, metering and 
garage service. 


> Wittiam D. Rosertson has joined the 
staff of the National Electrical Manufac- 
turers Association as manager of the in- 
dustrial relations department. Since 1942. 
Mr. Robertson has been with the -Bell 
Aircraft Corp. successively as labor re- 
lations representative. manager of labor 
relations of the Niagara Frontier Division, 
assistant director of labor relations for 
the corporation and assistant manager 


of industrial relations for the Ordnance 
Division. From 1937 to 1942 he was with 
Buffalo Niagara Electric Corp. in promo- 
tional, customer relations and personnel 
work. While associated with Bell Air. 
craft Corp., Mr. Robertson taught special 
courses on collective bargaining and cur. 
rent labor problems at the University of 


Buffalo. 


Taylor Made Vice-President 
of St. Joseph Utility 


R. E. Taylor, formerly district manager 
of the Iowa-Illinois Gas & Electric Co, 
in Iowa City, has been made vice-presid- 
ent of the St. Joseph Light & Power Co., 
St. Joseph. Mo. Both properties are in 
the United Light & Railways Co. system. 
R. H. Lind, Davenport, has been ap.- 
pointed district manager of [owa-Illinois 
Gas in Iowa City to succeed Mr. Taylor. 
«A graduate of the University of Chi- 
cago, Mr. Taylor started his business 
career in 1920 as chief clerk of the Ot- 
tumwa Gas Co. Since the formation of 
the Iowa-Illinois Gas & Electric Co. in 
1942, he has been a member of the board 
of directors, and district manager in Iowa 
City. Prior to that, he was general mana- 
ger of the Iowa City Light & Power Co., 
predecessor company in Iowa City, for 
a period of six years. 

Mr. Lind has been associated with the 
Iowa-Illinois Gas & Electric Co. and 
its predecessor company in Davenport 
throughout his entire business career. 


> James S. Crooks has been appointed 
chief operating engineer of the Monon- 
gahela Power Co., Fairmont, W. Va. 
to fill the vacancy caused by the death 
of the company’s general line superin- 
tendent, William F. Nimblett. Mr. 
Crooks went to Monongahela from the 
West Penn Power Co. in 1930, starting 
as a distribution engineer. His new 
position will include all the activities of 
the lines section plus the former operat- 
ing engineering section. 


> E. Bruce Bynum, manager of the Jack- 
son, Tenn., electric department, has been 
named by the Memphis City Commission 
to serve as a member and vice-president 
of the Memphis Light, Gas and Water 
Commission. Mr. Bynum is assuming the 
duties formerly performed by the late 
Joseph J. Brennan. A graduate of the 
University of Alabama, Mr. Bynum has 
had considerable electrical engineering 
experience. He was connected with the 
Alabama Power Co. for several years, 
serving as district engineer at Birming: 
ham from 1935 to 1937. He then became 
identified with the Tennessee Valley Av 
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5-POINT PROGRAM 


for Eliminating Wire-Failures 








in Control, Power and Lighting Circuits 
exposed to Severe Operating Conditions 
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1. National Electrical Code Type AVA (max. operating tem- Motor Lead Cable in sizes No. 18 AWG to 1,000,000 CM. 
perature 230° F..) Rockbestos A.V.C. 600 Volt Boiler Room For coil connections, motor and transformer leads exposed 
Wire in sizes No. 18 to 4/0 AWG. For lighting and control to heat and moisture, oil, grease and fire hazard. 
circuits around boilers, furnaces, steel mills, etc., and resistor 4. National Electrical Code Type AVA (max. operating tem- 
wiring. perature 230° F.) Rockbestos A.V.C. 600 Volt Power Cable 

2. National Electrical Code Type AVB (max. operating tem- in sizes No. 18 AWG to 2,000,000 CM. For power circuits 
perature 194° F.) Rockbestos A.V.C. 600 Volt Switchboard and hot-spot wiring in generating and industrial plants. 
Wire in sizes No. 18 to 4/0 AWG. For fireproof switchboard 8. Rockbestos A.V.C. 600 Volt Multi-Conductor Control Cable 
wiring. Takes right angle bends without cracking braid. in standard sizes, No. 12—19/#25 and No. 9—19/#22 (other 
Rockbestos A.V.C. Hinge Cable and Bus Cable also available. strandings on order) with from two to nineteen conductors 

3. National Electrical Code Type AVA (max. operating tem- insulated the same as Rockbestos A.V.C. Power Cable except 
perature 230° F.) Rockbestos A.V.C. 600 Volt Flexible braids on individuals which are coded cotton. 

When expanding generating capacity, protect cir- — bestos All-Asbestos (N.E. Code Types) wires, cables 
cuits exposed to high ambient temperatures, or heat- and cords in our line of 125 different standard 
ing and cooling cycles, by installing failure-prevention constructions. Specify them for long, dependable 
and greater current carrying capacity with Rockbestos service under severe conditions in valve control cir- 
A.V.C. cuits, grid connections, motor and transformer leads 

These National Electrical Code type permanently ...and for circuits in boiler rooms, steam tunnels, 

| insulated Rockbestos developed wires are insulated with pump rooms, ash pits or other hot spots. 
) the time-tested combination of lubricated varnished For a catalog, samples or recommendations write 
t cambric and impregnated felted asbestos that stands up __ nearest district office or: 
: under high temperatures and conductor- 
e ' : : . . 
: heating overloads without baking brittle Rockbestos Products Corporation, 122 Nicoll Street 
. or flowing... without cracking under New Haven 4, Connecticut 
i Vibration... without rotting or swelling aie 
‘ in contact with oil, grease or fumes... and (aga) 
re without burning when exposed to flame. ‘ ” oe @ e we 
3, Rockbestos A.V.C. has ample moisture Qa 
: a ; EA ° * 
g- fesistance for conduit installations and for The Wire with Permanent Insulation 
e dry high- — ial 
y high-temperature applications there NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, 
ur are many other permanently insulated Rock- ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Beth Up and Down! 


Raise Efficiency 
Pull Down Costs 


and eliminate unnecessary employee fatigue with 
these light-weight, portable, economical 


Coffing Hoists 


DESIGNED FOR 
EFFICIENCY - SAFETY - DURABILITY 


Coffing Hoists are sold by leading distributors 
and supply houses in all principal cities. 


CONTACT YOUR DEALER OR WRITE FOR 
FORM 4, 


Colfting Hoist Go. 


MANUFACTURER OF QUALITY PRODUCTS 
DANVILLE, ILLINOIS 


PORTABLE 
Safely Equipment 











INCANDESCENT FLUORESCENT 
PS . 





One-piece molded crown vulcanized 
to extreme strength and rigidity, with 
underside reinforcing. Patented head- 
band and cradle prevent sway; at- 
tachable or detachable headband; 
moisture-proof, comfortable, durable, 
highly protective against impact or CARTRIDGE FLASHLIGHT 
electric contacts. Ten head sizes. FUSES BATTERIES 

Write for details, prices. Ask for 
Portable catalog of personal safety 
equipment. 


SOLAR ELECTRIC 
HU 


WARREN, PENNSYLVANIA 


TTT AL 


SAFETY DIVISION 
PORTABLE PRODUCTS CORPORATION 
420 Blvd. of the Allies, Pittsburgh 19, Pa. 





thority and in this connection engaged 
in a wide variety of engineering work. In 
1942 he became manager of the Jackson 
Electric Division and since that time has 
been responsible for the management 


and operation of the electric distribu- 


tion system in Jackson, including super- 
vision of engineering, construction, opera- 
tion, accounting, load development and 
all financial transactions of the depart- 


ment. 
e 


New Assignments Made 
by General Electric Co. 


Witutarp C. Brown, widely known il- 
luminating engineer, has returned to en- 
gineering division at General Electric 
Co.’s Nela Park to become assistant to 
the manager of that division after serv- 
ing three years in the Navy. Before the 
war, Capt. Brown headed up general 
lighting activities for G. E. lamp depart- 
ment’s engineering division. He has 
been identified with the G. E. lamp de- 
partment at Nela Park for 22 years. Mr. 
Brown is a past-president of the Illu- 
minating Engineering Society. 

R. E. Worsterr, illuminating engi- 
neer with the company’s lamp depart- 
ment since 1925, has rejoined G. E. 
after serving for more than four years 
with the Navy. He has assumed the 
duties of supervisory engineer of the de- 
partment’s largest sales district, Atlantic, 
in New York City. 

Puituie J. PritcHarp, responsible for 
many radio tube developments during 45 
years service with the lamp department 
of the company, has retired from active 
service. P. J. JOHNSON, assistant to Mr. 
Pritchard in many development opera- 
tions, succeeds Mr. Pritchard as manager 
of Cuyahoga Lamp Works at Nela Park. 
R. H. Humsert and M. J. Hamner have 
also been assigned to new positions in 
the lamp department, the former assum- 
ing administrative responsibility for sales 
activities of the lamp department and the 
latter coordinating research activities. 
Mr. Humbert has had administrative 
duties at Nela Park, Cleveland, since last 
January. Mr. Hamner was formerly 
manager of the lamp development lab- 
oratory. W. J. Geicer has assumed man- 
agement of the laboratory. 

Mas. THEopore C. Onart, a veteran of 
almost five years service in Army Ord- 
nance, has returned to Empire Sales Dis 
trict of the Lamp Department. at Buffalo, 
N. Y., as district engineer. 

Cart M. Lynce has been appointed 
manager of the company’s Bridgeport 
Works. In his new capacity, Mr. Lynge 
succeeds W. Stewart CLARK as operal- 
ing head of the Bridgeport plant. He 
will continue as assistant manager o 
manufacturing of the A & M department, 
located in Bridgeport. Mr. Clark who re 
linquishes the work manager title he has 
held for over a quarter of a century, will 
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Bethlehem’s serving tool has the look of a 
“gadget” and a funny one at that. Yet line- 
men will tell you that it’s one of the handiest 
little devices that ever came along. 

It was designed for making serves on 
Bethlehem strand by the dead-end coil 
method. This type of serve consists of a neat, 
strong wrapping of 11-gage bethanized wire 
around the dead end. Extensive tests have 
proved that the serve holds beyond the use- 
ful strength of the strand. 

Even a novice can learn the technique in 
a few minutes’ time. The lineman simply 
hooks one end of the wire to the strand, as 
shown, and engages it between the two 
fingers of the tool. A simple rotary motion 
does the rest. It takes about the same length 
of time as attaching conventional clips, but 


is less expensive. A 10-foot coil of bethanized 
dead-end wire costs only a few pennies. 

We strongly recommend that you equip 
your linemen with these tools, which are 
intended primarily for use with Bethlehem 
strand. That makes a winning combination, 
for Bethlehem strand is flexible, uniform . . . 
always easy to handle and armored 
against corrosion by a bethanized zinc coat- 
ing of high purity. This coating is so ductile 
that it is not displaced to any harmful 
extent by the action of the serving tool. 

Write Bethlehem Steel Co., Bethlehem, Pa., 
for further details. We'll gladly supply them. 







TAKE YOUR 


HANDS OUT 
OF OLD-STYLE 


STRAIT-JACKET 
GLOVES 


Surety GIVES 
YOU “FINGER 
FREEDOM" 


In both curved and straight- 
finger types, Surety Turn-Cuff Line- 
men’s Gloves let you work limber. 
Pick up tools, handle wires and 
cables with full flexibility even 
when you wear leather protectors. 
Surety Turn-Cuff is the patented 
“‘petticoat-insulator” design that min- 
imizes surface creepage in adverse 
weather, gives two added inches of 
protection when cuffs are worn 
turned down in normal conditions. 


Linemen everywhere favor 
Surety Turn-Cuffs for comfort and 
assured safety. Turn-Cuffs are indi- 
vidually tested to guarantee that 
they exceed safety standards. Spec- 
ify Turn-Cuffs! 


THE 


iy 


MHAAM) RUBBER CO. 
CARROLLTON, OHIO 
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continue as A & M manufacturing mana- 
ger with responsibility for the general 
manufacturing administration of all the 
department’s plants. 


Rising Made Sales Manager 
of Kennecott Wire & Cable 


Announcement has been made of the 
appointment of E. S. Rising to the posi- 
tion of general sales manager of the 
Kennecott Wire & Cable Co., Phillips- 
dale, R. I., to succeed Edgar H. Ham- 
mond, retired. 

Mr. Rising started with the U. T. 
Hungerford Brass & Copper Co. in the 
New York office in 1925 and when that 
company was purchased by Chase Brass 
& Copper Co. in 1927 he remained with 
the latter organization in a sales capac- 
ity. Early in 1943 Mr. Rising joined the 
Kennecott Wire staff in the capacity of 
assistant general sales manager, the posi- 
tion he occupied until his recent promo- 
tion. 


> M. O. Best, prominent Phoenix busi- 
ness and civic leader, has been elected 
chairman of the board of the recently 
reorganized Central Arizona Light & 
Power Co. The utility, which was re- 
organized in a move toward localized 
control by Arizona stockholders, serves 
the area of Phoenix and Salt River Val- 
ley. For a number of years, Mr. Best 
has been actively engaged in agricul- 
tural pursuits in the valley. 


P Water Garick, Jr., has been ap- 
pointed vice-president of the American 
Transformer Co., Newark, N. J., to be 
in charge of sales and related activi- 
ties. A. A. EMLEN has been made vice- 
president to be in charge of engineering 
and related activities and W. R. Situ, 
Works Manager, has relieved Mr. Emlen 
of all supervision and responsibility in 
connection with factory operations. 


> W. J. Mann, Jr., formerly vice-presi- 
dent, is the new president of the Wolfe 
& Mann Mfg. Co., Baltimore, Md. Mr. 
Mann succeeds the late E. L. Wolfe. H. 
T. Fee, formerly treasurer of the com- 
pany, has been made vice-president and 
L. J. HeENNeEssy, plant superintendent. 
has been named treasurer. In the new 
executive set-up, S. K. Bopine retains his 
position as secretary. 


> Dr. Rosert L. TicHenor has been ap- 
pointed section heac of a new funda- 
mental research program for Thomas A. 
Edison, Inc. He formerly was chief of a 
section engaged in research on uranium 
at Tennessee-Eastman Corp., at Oak 
Ridge, Tenn. 


McCone Succeeds Moore 
As Joshua Hendy Head 


John A. McCone is the new president 
of the Joshua Hendy Iron Works at 
Sunnyvale, Calif. Charles E. Moore, for- 
mer president, retired in December. 

Simultaneously, it has been announced 
that Mr. McCone, S. D. Bechtel, K. K. 
Bechtel, Felix Kahn, and other associates 
who, together with Moore, acquired the 
Hendy Iron Works in 1940, have now 
purchased Moore’s interests in the com- 
pany. 

Mr. McCone, who has been associated 
for many years with heavy industriai 
goods manufacturing, has currently been 
the executive vice-president and general 
manager of Consolidated Steel Corp. and 
a senior partner and participant in vari- 
ous businesses with S. D. Bechtel, in- 
cluding Bechtel-McCone-Parsons (Co. 
San Francisco, and the California Ship- 
building Association. 

Mr. Moore retired in order to devote 
more time to his other machinery and 
building interests in the Bay area. He is 
president of the Moore Machinery Co. 
of San Francisco. 


> Metton P. Jouns has been appointed 
manager of the Graybar Electric Co.’s 
St. Louis lamp and lighting division to 
succeed Witt1aAM GoeriscH, who has 
been transferred to the New York general 
office. 


> Dr. Eric T. B. Gross has been ap- 
pointed professor of electric power sys- 
ten engineering at Illinois Institute of 
Technology. Formerly an assistant pro- 
fessor of electrical engineering at Cornell 
University, Professor Gross will devote 
himself largely to work with [Illinois 
Tech’s $90,000 a.c. network calculator. 
A native of Vienna, Austria, Dr. Gross 
attended the University of Vienna and 
the Institute of Technology in Vienna. 
Prior to joining the staff of Illinois In- 
stitute of Technology, he was identified 
with the Institute of Technology in Vi- 
enna, Cornell University and the College 
of the City of New York. Three years 
ago he returned to Cornell, where he has 
been assistant professor of electrical et 
gineering. His widespread experience 4° 
a practicing engineer included work a 
assistant electrical engineer, “Elin” Elec: 
tric & Manufacturing Co., Vienna, and 
with the central station department of 
“A E.G. Union” Electric & Manufactur: 
ing Co., Vienna, an affiliate of General 
Electric in various engineering capacities 
He has also had broad experience as 4 
consulting engineer, serving from 1942 
through 1944 as a consultant to the Uni 
ted States Department of War. Dr. Gross 
is the author of 32 technical publication 
and has to his credit 14 patents in this 
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FIESOUICES... 


THE GAS-BORN flame of the 
kitchen range is an every-day 
















phenomenon. 
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Behind it lie the resources 
of a phenomenal industry. 


They are the vast, earth-held 
reserves of natural gas . . . the 
thousands of miles of pipe- 
lines that carry it to hundreds 











of thousands of homes and 
industries ... 
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They are operational efh- 
ciency . . . sound fiscal policy 
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... Management’s integrity. 





These are the essential 











resources that enable the Co- 
lumbia System to pledge pub- 
lic service for years to come 
to 1600 communities in an 
area supporting more than 
5,000,000 people. 
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oss Typical scene in Southwest gas and oil fields—well 
ni rigs with pipeline expansion loop in foreground. 
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HI-BOY SIGN 


for Street and Highway Use 


Will not blow over, leaving 
your men and the public un- 
protected. 


Sign frame pivoted on each 
side allowing movement with 
varying wind pressures and 
full vision at all times. 


Attractively and rigidly con- 
structed folds compactly for 
storing. 


COMPLETE INFORMATION 
ON NEW BULLETIN EW-26 


ee 
2820 N. FOUUTA STREET - PHILADELPHIA 33, PA. 


PIONEER MFRS. OF 
Truck Winch & Crane Equipment 


FOR PUBLIC UTILITIES 


“SILENT HOIST" TRUCK TOWERS 


PANTOGRAPH TOWERS: The Pantograph Tower fs 
power operated, entirely mechanical, utilizing no 


cables, no sheaves, no hydraulic devices, etc., which 
are subject to wear. It provides for maximum safety 
and minimum maintenance. 


SECTIONAL TOWERS: Power Operated Telescopic- 


Section Tower. Electrically welded steel, 2 or 3 sec- 
tions, plain or rotating platform. 

A complete line of Power Winches, Pole 
Derricks, and Swing Boom Cranes are 
available. Write for Catalog No. 60 

TYPICAL USERS: AT&T; N. Y. Tel. Co.; T. V. A.: 
Virginia P. S, Co.; Consolidated Edison Co.; etc. 


Pll 


Agents in Principal Cities 


TRACE MARK REGISTERED 


SILENT HOIST & CRANE CO. 





neers and the 
on Large High Voltage Power Systems. 














country and abroad. He is active in the 


American Institute of Electrical Engi- 
International Conference 


OBITUARY 


Frank F. Fowle 


Frank F. Fowle, consulting electrical 


engineer and at one time joint editor of 


ELectricaL Wor.p, whose death was an- 
nounced in the January 26 issue of 
ELectricAL Wor LD, page 17, was a native 
of San Francisco, but moving East, he 
received his engineering education at 


M.LT. 





He gained his first practical experi- 
ence in the field of telephone engineer- 
ing, serving nine years with the Ameri- 
can Telephone & Telegraph Co. in various 
engineering capacities. From 1908-1912 
he engaged in consulting engineering 
with offices in Chicago and frequently 
was called as an expert in utility rate 
cases. 

With the retirement of W. D. Weaver. 
editor of Exvectrican Wortp. in 1912. 
Mr. Fowle and Dr. A. S. McAllister, for- 
merly assistant professor of electrical en- 
gineering at Cornell University. became 
joint editors. In 1913 Mr. Fowle became 
editor-in-chief of the “Standard Hand- 
book for Electrical Engineers” and en- 
tered engineering practice again in New 
York. He served as receiver of the Cen- 
tral Union Telephone Co. from 1914 to 
1919 and since 1920 he had been head of 
Frank F. Fowle & Co., Chicago. 

Mr. Fowle was a member of the Ameri- 
can Institute of Electrical Engineers and 
had also been active in the Illuminating 
Engineering Society and the Western 
Society of Engineers. Last year he and 
Robert L. Anderson of Winnetka, II., re- 
ceived the Octave Chanute Medal for 
1944 from the Western Society of Engi- 
neers, awarded each year for the best 
papers on electrical, mechanical or civil 
engineering subjects presented before the 
society. 


> Cuartes A. McCuLLocn, corporation 
executive and at one time receiver for 
the former Middle West Utilities Co., 
Insull holding company, died on Janu- 
ary 24 at Miami Beach, Fla., at the age 
of 70. Born in Chicago, he began his 
career in the newspaper industry. In 
1903 he became general manager of the 
Frank Parmelee Transfer Co. and later 
was vice-president of the Yellow Cab 
Manufacturing Co. He was 
the organization of the Omnibus Corpora- 
tion and the establishment of a compre. 
hensive bus service in Chicago. In 193], 
Mr. McCulloch became co-receiver with 
the late Edward Hurley of the various 
Insull properties, chief of which was the 
Middle West Utilities Co. After the 
death of Mr. Hurley, Mr. McCulloch be- 
came sole receiver under the jurisdiction 
of the Federal Court until the company 
was reorganized in 1934. He resigned 
last year as a director of the Common- 
wealth Edison Co. 


active in 


> Bryson D. Horton, well known elec- 
trical engineer and inventor of the en- 
closed electrical safety switch and other 
devices, died on December 14 in the Uni- 
versity of Michigan Hospital, Detroit. 
He was 74 years old. In 1903 Mr. Hor- 
ton founded the Square D. Company and 
served as its president until 1928. It 
was during this time that he invented 
the arcless enclosed fuse and Square D 
electrical safety switches. Mr. Horton 
was born in Fenton, Mich., and was grad- 
uated from the University of Michigan. 
He served as chief electrician of the 
U. S. S. Yosemite during the Spanish: 
American War, and until 1903 he served 
as chief electrical engineer for the De 
troit Public Lighting Commission. Mr. 
Horton was a member of the board 0! 
trustees of the Rackham Engineering 
Foundation. 


> Wittiam F. Nimstett, who had beet 
lines superintendent of the Monongaheli 
Power Co., Fairmont, W. Va., since 192%, 
died on December 10 as the result a 
injuries sustained when an automobile 
struck him. Mr. Nimblett was one 
the most important figures over a period 
of years in the growth of the operation 
department and at the time of his desta 
was especially busy in carrying oul de- | 
tails of a new rural line program. 


> Cyrit H. Tuomas, one of the founder 
of the Royal Electric Manufacturing 
Chicago, died on January 10 in Tucs0? 
Ariz., where he had resided since his ® 
tirement from business in 1943. 


> E. C. Brant iy, manager of the water 
gas and electric department, Danville 
Va., died recently. Mr. Brantly had . 
cently been elected for a new twoy 
term by the council and assumed the te™ 
on January l. 
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Virden Opens 


the Residential Fluorescent Market 


Virden’s VS-224 featured above is range of usefulness—that's smarter: 


smart—in a true sense. , 
) The public sees in these fixtures fluores- 


’ It utilizes modern plastics and metals cent lighting for dining room, bathroom 
: to achieve lightness, grace and or bedroom. They want fluorescent 
; beauty. That's smart—but while its de- now. This fixture and its companion 
| signer had in mind a modestly deluxe No. VS-242 make fluorescent pleas- 
et kitchen unit, the public grasps a wider antly available at reasonable cost. 





veal No. VS-224—Two 40-Watt Lamps No. VS-242—Four 20-Watt Lamps : 


JOHN C. VIRDEN CO. - Cleveland, Ohio 
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Industry Expansion 
Reported by REMA 


Striving to meet peace-time demands 
that are the greatest in its history, the 
mechanical refrigeration and air condi- 
tioning industry has more than doubled 


its capacity over any pre-war year. 
spokesmen of the Refrigeration Equip- 
ment M.nufacturers Association have es- 
timate 

Tue industry’s expansion includes all 
its products having to do with food pres- 
ervation. human comfort (air condition- 
and various industrial and com- 


mercial uses ranging from the production 


ing). 


o! equipment for “cold treating” metals 
to newiy perfected water coolers and re- 
cently designed refrigerated display 


cases for groceries and delicatessens. 
Notable in this activity is progress in 
the air conditioning field where post-war 
requirements are said to exceed $1,000, 
000.000 in volume. This estimate is based 
on the small percentages of homes and 
other buildings now air conditioned, 
some which are: less than one percent of 
homes valued at $12,000 or more with 
central heating units; only 3 percent of 
department stores; 2 percent of drug 


stores: percent of restaurants; 2 per- 
cent of doctor's offices; 30 percent of 


railroad cars, and similarly small figures 
for many other establishments. 

One of the industry’s most interesting 
and widely publicized current develop- 
ments is the growth in the manufacture of 
equipment used in freezing foods and the 
storage and transportation of frozen 
foods. though industry spokesmen point 
out that this activity represents only one 
segment of the post-war expansion. 

\ late tabulation shows that more than 
200 additional companies recently have 
entered the frozen food equipment field. 
These include companies which are 
newly established in their entirety as 
well as already existing firms which have 
opened mechanical 
sions for the first time. 

REMA officials reported the industry 
now is working at top speed to fill an 
estimated demand for home and 
frozen food units 


refrigeration divi- 


farm 
variously estimated at 
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ANUFACTURING 


anywhere from 1,000,000 to 8,000,000— 
and for new refrigerators with frozen 
food compartments. Production also is 
being pushed on frozen food locker plant 
equipment, refrigerated display cases, re- 
frigerated transportation equipment and 
other products needed for food freezing. 
distribution and storage. 


Noma Enters Freezer Field 


Refrigeration Corp. of America, mak- 
ers of “Frigid Freeze” home and farm 
freezers, frozen food lockers and air-con- 
ditioning units, has been purchased by 
the Noma Electric Corp. The acquisition 
marks the second step toward completion 
of Noma’s announced plan of expan- 
sion into the field of durable consumer 
goods. In December the company pur- 
chased the Estate Stove Co., Hamilton. 
Ohio, manufacturer of gas and electric 
ranges and “Heatrola” oil. gas and wood- 
fired space heaters. John Bess will con- 
tinue as president of Refrigeration Corp. 
and no change in management or policy 
is contemplated. 


Plastics Group Starts 
Education Program 


Plastic manufacturers are planning an 
aggressive educational program to “de. 
bunk some of the fantastic claims” made 
for that product by irresponsible persons 
in the trade, William T. Cruse, executive 
vice-president of the Society of the Plas- 
tics Industry, Inc., recently disclosed. In 
this connection, the society is preparing 
a booklet for the trade which will outline 
the various types of plastic materials and 
their uses. The booklet also will contain 
a list of more than 100 approved schools, 
and universities which have 
classes in plastics, their manufacture and 
design. 

Although there are some bottlenecks in 
the industry owing to lack of tool and die- 
makers. volume of business currently is 
running at approximately the wartime 
peak, it was stated. This is attributed to 
the enormous backlog of orders from ci- 
vilian sources. During the war, approxi- 
mately 85 percent of the plastic indus- 
try’s output went to the armed forces, in- 
cluding such standard products as knives, 
forks, plates and other items produced 
prior to the war for civilian use. Such 
articles can now be produced for civilian 
use without any reconversion problem, 
according to the announcement. 

Despite the present wide use of plastics 
and prospects for further expansion dur 
ing the next year, the industry as a whole 
is not a producer of heavy tonnage. Dur 
ing 1944, about 350,000 tons of material: 
were produced. It is anticipated that the 
1945 total will approximate that figure 
and that a gradual increase will follow 
in 1946. Current production of plastic 


colleges 





NO PRODUCTION—View of one section of heavy apparatus section of General Electric 
plant taken shortly after the electrical strike began. The shafts of several big generators 
await the return of workmen so that soon these units can be grinding out kilowatts 
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IN ANY LABORATORY ... 


It is difficult to picture any modern scientific or 
industrial laboratory that does not have need for 
some G-R instrument. The considerable impetus 
given to electronic research during the war has 
greatly expanded the need for G-R equipment. 


Since it was founded in 1915, General Radio has 
developed, manufactured and’ supplied industry 
with an increasingly large number of instruments 
for audio-and radio-frequency measurements, until 
at the present time the complete line of G-R equip- 
ment and accessories is numbered in the hundreds 
of models. 


General Radio instruments include: 


INDUSTRIAL INSTRUMENTS: Stroboscopes, 
Sound and Vibration Meters and Analyzers, D-C 
Amplifiers, Variac Continuously - adjustable 
Transformers 


WAVEFORM INSTRUMENTS: Wave Analyzer, 
Modulation Meter, Distortion Meter, Wave Fil- 
ters, Oscilograph Recorder ° 


FREQUENCY MEASURING EQUIPMENT: Pri- 
mary and Secondary Standards of Frequency, 


Interpolation Equipment, Heterodyne Frequency 
Meters, Frequency Monitors, Wavemeters 

BRIDGES for measuring: Capacitance, Power 
Factor, Inductance, Resistance, Vacuum-tube 
Characteristics 

RESISTANCE: Standards, Decade Resistors, Re- 
sistance Units, Attenuators, Rheostat-potenti- 
ometers 

CAPACITANCE: Air and Mica Standards, General- 
Purpose Fixed and Variable Condensers 

INDUCTANCE: Standards and Variable Inductors 

STANDARD-SIGNAL GENERATORS 

OSCILLATORS: Electronic Audio- and Radio-fre- 
quency, Pulse Generator, Tuning Forks 

METERS: Vacuum-tube and Rectifier-type Volt- 
meters, Microvolter, Megohmmeters, Oxide 
Rectifiers 

PARTS AND ACCESSORIES: Switches, Dials and 
Knobs, Plugs and Jacks, R-F Chokes 

Before you buy any electronic laboratory measur- 

ing equipment, it will pay you to investigate the 

G-R line. ‘ 


TST ieee 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
atts 
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articles is approximately 500 percent over 
the pre-war level. 

Leaders in the industry feel that the 
phenomenal increase witnessed during 
the war years will be maintained in the 
future, but that the pace of future expan- 
sion will be slowed down substantially. 


Sherman Electronics 
Company Organized 


Announcement has been made of the 
formation of the Sherman Industrial 
Electronics Co. of Belleville. N. J.. which 
was incorporated under the laws of New 
Jersey. The company is an engi- 
neering and manufacturing organization 


new 


devoted to industrial electronic heating 
equipment. 

The company’s incorporators and off- 
cers have long been active in the elec- 
tronic heating field. V. W. Sherman. 
president, was formerly manager. indus- 
trial electronics division of Federal Tele- 
phone & Radio Corp.. Newark. N. J. 
He set up and directed that company’s 
industrial electronics division. A. Noar. 
secretary of the company and N. Carver. 
chief engineer, were formerly associated 
with Mr. Sherman in the industrial elec- 
tronics division where Mr. Noar was in 
charge of production and Mr. 
was senior engineer. 

Special electronic ovens of a new con- 
veyor type have been developed by Sher- 
man Industrial Electronics Co. for the 
food and book binding industries. By 
means of high frequency dielectric heat- 
ing, bakery products may be uniformly 
through heated and “baked” in as little 
time as 75 seconds on a continuous pro- 
duction type “hand” or conveyor oven. 
The oven is 4 ft. wide and 20 ft. long 
and is equipped with three electronic 
heaters and full automatic control. 

Offices and plant are located at 503 
Washington Avenue, Belleville. N. J 


Carver 


OPA Sets Stove Ceilings 


OPA has announced that 1942 price 
ceilings will be effective for new gas and 
electric cooking stoves. Both types, now 
becoming available, will be in two sizes, 
the standard range and an apartment 
size. 


Will Call Preferred Stock 


Allis-Chalmers Manufacturing Co. has 
decided to call for redemption on March 
4 the remaining outstanding shares of 
4 percent cumulative convertible pre- 
ferred stock. Price, plus accrued divi- 
dends to March 4, will be $105 a share. 


140 


Sylvania Completes 
Lighting Survey 


A potential market of 4,263.000 com- 
mercial establishments has been almost 
totally ignored by fluorescent lighting 
salesmen, according to Frank Mansfield, 
director of research for Sylvania Elec- 
tric Products Inc.. who revealed the 
findings of the company’s first commer- 
cial lighting survey. 

“Throughout the entire commercial 
field.”” declared Mr. Mansfield. “not more 
than ten or twelve percent of the light- 
ing has fluorescent. 
Yet. all but five percent of the non-users 


been converted to 
think it has an advantage over incandes- 
cent lighting. Three out of every ten 
non-users don’t know enough about fluor- 
escent lighting to decide whether to 
install it or not. and 85 percent of those 
who have already installed this newer 
lighting initiated the purchases 
themselves.” 

Conducted in cities of 2,000 popula- 
tion and from 
survey. which is the first in a continu- 


type 


over. coast to coast. the 
ing series of studies on commercial estab- 
lishments, was designed to help Sylvania 
Electric determine the market for fluor- 
escent lamps and fixtures and to find the 
most popular channels of distribution. 
Commercial establishments surveyed in 
the study included retailers. wholesalers. 
organizations, hotels, banks. 
offices. apartment and public buildings. 
schools, hospitals, churches. amusement 
places. professional offices and others. 

Owners of 22 


service 


percent of the estab- 
lishments surveyed expected to install 
fluorescent lamps and fixtures. A third 
said they will continue to use incandes- 
cent bulbs and 46 percent were unde- 
cided about changing to fluorescent. 
“The first group.” Mr. Mansfield stated, 


“are pushovers for the lighting sales- 
man. They don’t need selling. But 


plenty of room remains for a good, in- 
telligent sales job on the other two 
groups. From the jobber’s viewpoint 
the big problem in getting to this market 
is profit engineering. Although the lamp 
and fixture sales potential and the power 
potential for utility companies is tre- 
mendous, the market is spread all over 
the map... .” 

Nearly half of the people who installed 
fluorescent lamps and fixtures in com- 
mercial establishments did so begause 


they expected to secure better light. 
Thirty-eight percent changed over 


because they felt fluorescent lamps would 
be more economical to operate, and the 
remainder believed they would be more 
up-to-date and attractive, easier on the 
eyes, give better spread of light, etc. 
“It is interesting to note.” Mr. Mans- 
field declared, “that only 5 percent of 
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these people installed fluorescent light- 
ing for the most obvious reason—to help 
sell their merchandise. This fact alone 
indicates an urgent need for real sales. 
manship on the part of lighting 
men.” 


sales. 


‘'How-To-Use-It"’ Judges 
Selected by Wiremold 
The Wiremold Co., Hartford, Conn., 


has secured the services of four men well 
known in the electrical industry to act as 
judges of material submitted in their 
How-To-Use-It Contest. They are Lau- 
rence W. Davis, general manager, Na- 
tiogal Electrical Contractors Association; 
S. J. O’Brien, president, Electrical and 
Association of New York; O. Fred 
Rost, editor and publisher, Wholesaler’s 
Salesman, and Victor H. Tousley, elec- 
trical field engineer, National Fire Pro- 
tection Association. 


Gas 


The contest, which is open to all elee- 
trical contractors and maintenance men 
and which closes March 31, calls for lay- 
out data, photographs, sketches, and de- 
tailed description of any Wiremold instal- 
lation. 

Awards will be made for those instal- 
lations judged as showing 
building possibilities in a wide field. as 
well as good judgment in the selection 
and use of Wiremold products. 


business- 


Curtis Lighting Announces 
Skylux Contest Winners 


Two sharp guesses, both identical and 
both by Pennsylvanians, resulted in a 
tie for first place in the Skylux Guessing 
Contest conducted by Curtis Lighting 
Inc. during the Victory Lighting Jubilee 
in November. Paul R. Kuhn, Penn Cen- 
tral Equipment Co., Altoona, and Adam 
Tampanell, Wm. Penn Appliance Co. 
Philadelphia, came within 100 ft. of nam- 
ing the number of miles of Skylux sold 
since its introduction in September, 1939. 
The winners thus split $300 in Victory 
Bonds offered as first and second prizes. 
Third prize of a $50 bond went to I, 
Parker, Birdseye Eastern Sales Co., New 
York, who came within a mile of the 
right answer. 

Officials of Curtis Lighting Inc.. Chi- 
cago, report that guessing was spirited i! 
erratic. From a field of 600 entries. 
guesses ranged from 3 miles to 1 .000,010. 


Philco Unit Changes Name 
The Board of Directors of Philco CorP- 


has changed the name of Philco Radio & 
Television Corp., a wholly owned sub: 


1946 @ ELECTRICAL WORLD 





eee i. ie Oe ie ee 


oa = 
7 w 











rp. 
» & 
ib- 


It's YOUR future— 
Make the most of it! 
Start now to earn 


the bigger pay in 


electrical repair 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 
on it? Others are getting just the sort of 
background needed—quick! practical!—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
and Repair Library 


5 volumes, 2042 pages, 1721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW—to install all types of motor and 
generator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings— 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


book 


Now in addition to four well-known practical books on all 
details of testing, connecting, rewinding, installing and 
maintaining electrical machinery, the Library includes 
Stafford’s Troubles of Electrical Equipment, a handy book 


Includes trouble - shooting 


giving helpful maintenance information, special trouble- 
shooting charts, explanations of symptoms and causes of 
machinery troubles, specific remedies, etc. This revised 


library gives you the ability to handle bigger jobs with 
surety of results. 


10 DAYS’ EXAMINATION 
Easy Monthly payments 


We want you to examine this Library for 10 days, If 
you don’t want them at the end of that time, there’s no 
obligation to keep them. On the other hand if you decide 


you want the help these books can give, start the small 
Monthly payments then, and in a short time the books are 
yours, right while you have been using them. Send the 
coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 

330 W. 42nd St., New York 18, N. Y. 

Send me Electrical Maintenance and Repair Library, 5 
Volumes, for 10 days’ examination. If I find the books 
Satisfactory, I will send you $1.00 in 10 days, and $2.00 
& month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 





Signature 


Address 


} 
Pir . . 
n iployer 


’ositior 


..W. 2-2-46 
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sidiary which handles the national dis- 
tribution of Philco products in the United 
States, to Philco Products Incorporated. 


New Cold Room Built 
to Test Rubber 


A new cold room in which rubber and 
synthetic rubber compounds and _ prod- 
ucts of many types, plastics and other 
materials can be tested at temperatures 
down to minus 90 deg. F. has been in- 
stalled by The B. F. Goodrich Co. at its 
Akron, Ohio, plants. Temperatures in 
the cold room can be varied from 50 deg. 


above to 90 deg. below F. 





TECHNICIAN in electrically heated suit 
enters new cold room to examine speci- 
mens under test 


Thirty feet long, 15 feet wide, the cold 
room has five working units, each six 
feet square, cooled by a three-stage com- 
pressor unit and a single stage compres- 
sor using Freon 12 and 22 as refrigerants. 
Each unit operates separately, with elec- 
trically controlled temperatures charted 
for a 24-hour study at different levels. 

The new unit is large enough to per- 
mit tests of equipment under tempera- 
tures found in the colder parts of the 
United Staes and Canada, as well as 
those encountered in high altitude 
flying. 

Capable of taking a load of 250 lb. 
of rubber, synthetic rubber or plastics, 
500 lb. of steel or 100 lb. of oil, each 
unit is equipped with a door having a 
non-locking catch, and an alarm operated 
from within the unit as further protection 
against locking in the operator. All 
operators wear electrically heated cloth- 
ing. Four of the units have temperature 
ranges from 50 deg. above to 65 deg. 
below zero, while the fifth has a range 
from 50 deg. above to 90 deg. below. 

The cold unit has 16 inches of insula- 
tion on the sides and top and 19 inches 
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CUTOUTS 


Efficient protection at low cost is 
provided in these ruggedly con- 
structed open link type cutouts. 
Protectolink fuse links are designed 
so they cannot be installed upside 
down and design of contact arms 
permits ease of fuse link installation. 
The spring tensioned lower arm auto- 
matically seats fuse link contacts 
into contact recesses in the arms, 
thereby assuring positive and radio 
noiseproof contacts. Matthews Pro- 
tectolink Cutouts and Fuse Links 
are interchangeably adaptable with 
all other makes. Rated 50 amperes 
current carry- 
ing capacity 
and 5 Kv., 7.5/ 
12.5 KV. Grd. Y 
and 15 KV. 
voltage ratings. 


Write for 
Bulletin 101-A 





W.N. MATTHEWS CORP. 


3722 FOREST PARK BLVD. 
ST. LOUIS 8, MO. 
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next to the floor. The large entry room 
is provided with a Niagara No-Frost unit 
to absorb all moisture, making it unnec- 
essary to defrost the cold room. Moisture 
is distilled off outside. 

First efforts to test effects of low tem- 
peratures on rubber compounds was im- 
mersion of samples in cups of alcohol 
cooled by dry ice. This was soon dis- 
carded, however, because temperatures 
could not be readily and accurately con- 
trolled, and because of the solvent effect 
of the alcohol on the compounds. The 
first refrigeration room was then created. 

The new unit is thus the latest develop- 
ment of the company’s research on test- 
ing under extreme cold, with the lessons 
learned over many years incorporated in 
its design methods. 


Canadian Contract Signed 
Under New Pole Policy 


What is reported to be the first con- 
tract placed in Canada under a new policy 
adopted in the United States with a view 
to meeting demands of utility companies 
for poles, has now been placed with the 
Hanson Lumber & Timber Co. of Smith- 
ers, B. C. M. H. Sperry, president, Val- 
entine Clark Corp., St. Paul, Minn., met 
Olaf Hanson, president of the Hanson 
company in Smithers recently to draw up 
the contract. 

Mr. Sperry, who is also a member of 
the OPA, and is in charge of materials 
for the large utility companies, explained 
that the demand for cedar poles cannot 
be met for several years to come, and 
for this reason they are turning to the 
less popular hemlock, lodgepole pine, 
jackpine and fir to meet the emergency. 
It is intended to use these species of poles 
for branch or feeder lines. There is an 
almost unlimited quantity of this timber 
in the Skeens and Bulkley Valleys, and 
a preliminary contract has been awarded 
the Hanson company, with a selection of 
carlots to be made all along this C.N.R. 
line from Prince Rupert to the Alberta 
boundary. 


Organizes Foreign Unit 


Formation of a new service department 
to help customers in South America and 
the Caribbean area with problems of 
equipment and operation of electrical 
machinery has been announced by W. E. 
Knox, vice-president of the Westinghouse 
Electric International Co. The new de- 
partment will supplement present offices 
in the area. J. F. Mann, formerly assist- 
ant manager of the industrial apparatus 
department of the company in New York, 
was appointed manager of the new de- 
partment. eo 
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Field Reports on Business 


Strikes in electrical manufacturing plants and in the steel and motor vehicle indus- 
tries have seriously upset production and delivery schedules. Material shortages 
are becoming more acute and stocks of electrical merchandise are rapidly being 
depleted. Retail sales continue on a high level of activity. 


CHICAGO 


Forty manufacturers are represented in 
the new Home of Tomorrow Electrical Liv- 
ing Exposition just opened downtown by 
Commonwealth Edison Co., featuring 12 full- 
size model rooms equipped with the latest 
lighting and appliances, from stokers to 
frozen food lockers. 

A survey of 12,000 appliance dealers in 
the area shows most think home freezers 
will not sell until food firms establish home 
delivery routes, and then only 25 percent 
of homes will buy freezers. Also revealed 
was that 50 percent of dealers plan dis- 
playing electric refrigerators as part of com- 
plete electric kitchens rather than individu- 
ally, a move termed the most important 
single new development in_ refrigeration 
merchandising technique. On the other hand, 
a more optimistic indication of the future 
of freezing is that the $5,600,000 plant for- 
merly owned by Republic Aviation at 
Evansville, Ind., is being converted by Inter- 
national Harvester to manufacture of refriger- 
ation units including home and farm freezers. 
two-temperature household refrigerators and 
special farm milk coolers. 

Before the steel strike, production of re- 
frigerators, washing machines and vacuum 
cleaners was already two months behind the 
reconversion schedule, due chiefly to short- 
age of special steel for chrome plating. A 
new firm—Morton Appliance Co.—has en- 
tered the appliance manufacturing field in 
Chicago with electric ironers and washers, 
spearheading a complete line. 

Construction of all home units (including 
apartment units) in this area in 1945 
climbed back to the 1910 level of $60.000.- 
000, with the value of apartment units built 
rising from less than $1.000.000 in 1940 to 
$11,000,000 for 1945. The $60,000.000 for 
the year was $32,000.000 less than 1941, but 
$27,000.000 more than 1944. 


NEW ENGLAND 


Strikes in electrical manufacturing plants 
and in the steel and motor vehicle industries 
have seriously upset production and delivery 
schedules in the northeast. Material short- 
ages are becoming more acute for this reason, 
and stocks of electrical merchandise are 
rapidly being depleted from previous low 
levels. A survey of the distribution line con- 
struction situation in this territory indicates 
that in general it has not yet become neces- 
sary to stop such work for lack of materials, 
although some curtailment has begun in 
order to conserve existing subnormal inven- 
tories of poles, crossarms and insulators to 
meet any emergency demands resulting from 
sleet storms or other severe weather condi- 
tions. Protracted strikes would threaten 
cessation of line construction in many areas. 

Electric Institute of Boston, Inc., complet- 
ing its first year, reports encouraging prog- 
ress in industrv unification to promote elec- 
tric service and sales in all branches, and 
announces active programs for 1946 in many 
fields, notably adequate wiring, lighting, 
industrial improvements, and appliances. A 
sales training program is also scheduled. 
Poles are very scarce in the market, but 
wire is in somewhat better supply and 


despite extreme winter weather, electric air 
heaters of the portable type were sporadi- 
cally on display for sale at the beginning of 
this week. 

Narragansett Electric Co., Providence, 
R. L., plans to expend about $500,000 this 
year in improving its distribution system, 
including installation of aerial cable, under- 
ground circuits and a new substation in the 
East Side area. Municipal street lighting 
surveys are increasing in number. Steady 
progress is being made in the installation of 
network transformer vaults in downtown 
Boston by Boston Edison Co. 


NEW YORK 


Many corporate expansion programs may 
have to be revised or postponed if the cur- 
rent strike situation is not promptly relieved, 
a report of the survey committee of the 
National Association of Purchasing Agents 
has disclosed. The survey stated that re- 
ports from all sections indicate post-war 
plans for production have been temporarily 
stymied. “The recent optimistic picture of 
rapid reconversion with maximum _ produc- 
tion and employment must be completely 
revised, at least until this labor situation is 
cleared up satisfactorily and confidence is 
restored.” 

Civil engineering construction volume in 
continental United States totalled $101,433,- 
000 for the week ended January 24, 1946, 
as reported to Engineering News-Record. 
This volume was the highest reported since 
the week of June 3, 1943. The week’s total 
was 124 percent greater than the preceding 
week and 1,054 percent greater than the 
corresponding week of 1945. 

Retail trade in the metropolitan area was 
very active last week, dollar volume showing 
no reduction from the high levels of recent 
weeks. Estimates indicated department 
store sales were approximately 30 percent 
above a year ago. 


PACIFIC COAST 


Total value of December building permits 
for the seven western states was $65,775,000 
or nearly six times the December 1944 total, 
with the Los Angeles total alone exceeding 
that for all the western states for December 
a year ago. The increase was almost pro- 
portionately distributed among the states. 
The year’s total of $389,000,000 for this 
region was 90 percent over that of 1944 or 
1943. 

New housing includes $1,500,000 subdivi- 
sions in Atherton and Hillsborough areas of 
San Francisco peninsula; and $825,000 for 
structures in Venice, Los Angeles County. 

Los Angeles municipal power system has 
placed contract for additions to Wilmington 
steam plant. Idaho Power Co. has awarde 
a $3,000,000 contract for construction of 
its 16,500 kw. Hangerman Valley power 
station and 120 miles of transmission lines 
thence to Emmett and Boise. Grand Coulee 
is to purchase radio telephone apparatus, 
and Key Route interurban system of East 
Bay is installing a central transmitter and 
installing service trucks and buses with com 
munication equipment. ‘ 

The low electrical sub-bid for Beechnuts 
packing plant in San Jose was $102,651. 
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Since volts, instead of oats, became the diet of 
the horsepower used for the intracity trans- 
portation of millions of people, there has been 
a continual improvement in the design and 
construction of equipment. 

Fiberglas* Electrical Insulation is one of the 
improved materials which helps street railway 
systems give their patrons better, faster, surer 
service today It has proven to be a superior 
motor insulation because it stands up under 
the tough conditions frequently encountered— 
the slush and salts of snowy streets—the punish- 
ment of fast pickup with heavy alee 
splash of rain—and the,gtemperature extremes 
of year-in-year-out operation. 

The outstanding mechanical and electrical 
characteristics of these glass-base insulations 
have minimized motor burnouts caused by insu- 
lation failure, for concerns in every industry. 
For many others, this better insulation has 
materially reduced the frequency of rewinds— 
assured lower maintenance costs. 
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.. . 28 better than she used to be 


There is a Fiberglas Electrical Insulation 
Material for virtually every insulation need. It 
meets the requirements of most rotating equip- 
ment, solenoids, dry-type transformers—is being 
used for radio, electronics and many other 
electrical applications. 

If you are concerned with the design, manu- 
facture or use of electrical equipment be sure to 
get all of the facts about all of the forms of 
Fiberglas Electrical Insulation Materials. Write, 
today, for your copy of ‘Are Your Motors a 
Good Insurance Risk’’? 

Owens-Corning Fiberglas Corporation— 


1858 Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


FIBERGLAS 


M. Reg. U. S. Pat. Off. 
ELECTRICAL INSULATION MATERIAL 


OTHER FIBERGLAS PRODUCTS: THERMAL AND ACOUSTICAL INSULATIONS, 
DUST-STOP* AIR FILTERS, YARNS, CLOTHS, MATS AND BASIC FIBERS. 











INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 
ANG Oda e 


mh MARK 
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Ri is 


aL 


They won’t break even if struck 








a direct blow by a heavy object 
. . . because they’re forged, not 
cast! Available everywhere. A 


product of the American Hoist 
& Derrick Co., St. Paul 1, 
Minnesota. 








Sales Opportunities 


Minnesota—Otter Tail Power Co., Fergus 
Falls, has plans in progress for expansion in 
steam-electric division of generating station 
at Hoot Lake, and proposes to begin work 
next summer, with completion in early part 
of 1947. Installation will include a 7,500- 
kw. turbine-generator with accessories, boiler 
and auxiliary equipment. Cost estimated 
close to $1,000,000. Line extensions will be 
made in Fergus Falls area. J. F. Pritchard 
& Co., Fidelity Bldg., Kansas City, Mo., 
are engineers and will be in charge of 
construction. 


Oxn1o—Gruen Watch Co., Time Hill, Cin- 
cinnati, plans expansion in plant, including 
large new building with precision machinery 
and electrical equipment for extensive in- 
creased capacity. An air-conditioning sys- 
tem will be installed. Proposed to begin 
—_ soon. Cost estimated close to $1,000,- 
(00. 


lowa—Town Council, Sibley, plans early 
call for bids for new cooling tower and 
coal-handling equipment for municipal steam- 
electric power plant, where expansion will 
be carried out. Ralph D. Thomas & As- 
sociates, Inc., 1200 Second Ave. South, Min- 
neapolis, Minn., is consulting engineer. 


CALIFORNIA—Rainier Brewing Co., 1550 
Bryant St., San Francisco, plans expansion 
in plant, including several new buildings, 
with machinery and electrical equipment for 
large increased production. Cost estimated 
about $1,000,000. Bids are scheduled to be 
asked at early date. Kaj Theill, 580 Mar- 
ket St., San Francisco, is consulting engi- 
neer. 


WasHincton—Public Utility District No. 
1, Klickitat County, White Salmon, plans 
call for bids in February for proposed ex- 
tensions in primary and secondary lines, to- 
taling about 320 miles, in all. Requirements 
will include over 40,000 lb. of Copperweld or 
aluminum conductor, 4,600 wood poles, 30 
to 40 ft. high, transformers and miscellane- 
ous equipment. Cost estimated about $450.- 
C00. J. W. Carey & Associates, Alaska Trade 


Bldg., Seattle, are consulting engineers. 


Inp1anA—American Home Foods, Inc., Dr. 
Clapp Baby Foods Division, 105 West Mon- 
roe St., Chicago, Ill., has approved plans for 
new one-story plant, 272 by 560 ft. at 
Elkhart, with machinery and electrical equip- 
ment for large capacity. A power house 
will be built. Cost reported over $850,000. 
Wigton-Abbott Corp., 1225 South Ave., Plain- 
field, N. J., is engineer and will supervise 
building erection. 


OreEcon—Northwestern Electric Co., Port- 
land, plans new 110,000-volt transmission line 
from local Albina power substation to con- 
nection with Bonneville high-tension system 
at Troutdale, about 15 miles, estimated to 
cost approximately $500,000. Also will make 
extensions in distribution lines in different 
parts of territory, to cost about $665,000, in- 
cluding power substations and other operat- 
ing facilities. Both projects are part of 
1946 line expansion program of company. 


MINNESOTA—Water and Light Commis- 
sion, Virginia, will receive bids until Feb- 
ruary 11 for construction of addition to 
municipal power station for expansion in 
steam division, including reinforced-concrete 
stack. Also, until February 25, for two 
watertube steam boilers, each with rating 


February 2, 


of 40,000 lb. steam per hour, with two under- 
feed stokers, fans, duct work and complete 
auxiliary equipment; coal bunkers with ca- 
pacity of 166 tons; and extension and re- 
installation of present coal conveyor, all as 
per plans and specifications on file. 


New Mexico—Bureau of Reclamation, 
Denver, Colo., will receive bids until Febru- 
ary 15 for three 500-kva., single-phase, 60- 
cycle, oil-immersed, self-cooled outdoor-type 
transformers for installation in power sub- 
station at White Sands, Rio Grande proj- 
ect, New Mexico-Texas. Equipment will be 
installed by government (Specifications 
1153). 


MassacuusEetts—Ludlow Mfg. & Sales 
Co., Ludlow, has plans for new power house 
at local textile mill. No estimate of cost 
announced. Work will begin soon. 


InpIANA—lIndianapolis Power & Light Co., 
Indianapolis, will soon begin work on super- 
structure for proposed addition to Perry 
power plant, Kentucky Ave., for expansion 
in steam division, to be 102 by 190 ft., and 
60 ft. high. Installation will include new 
high-pressure boilers and auxiliary equip- 
ment, with entire project estimated to cost 
approximately $1,000,000. Gibbs & Hill, 
Inc., 331 Madison Ave., New York, N. Y., 


is consulting engineer. 


Cotorapo—Bureau of Reclamation, Den- 
ver, will receive bids until February 11 for 
nine rotary-type pumps and electric motors, 
coupled and mounted as a unit, each with 
rating of 35 gal. of oil per min. at 1,000 
Ib. per sq. in. discharge pressure; not in- 
cluding motor starters, but otherwise com- 
plete (Invitation F-38, 414-A-3). 


South Carortina—Celanese Corp. of 
America, Inc., 180 Madison Ave., New York. 
N. Y., will have plans prepared soon for 
new yarn mill in vicinity of Rock Hill. 
where large tract of land recently was ac- 
quired. It will comprise several one and 
multi-story buildings, with machinery and 
electrical equipment for large output. A 
power substation will be built, as well as 
steam power plant, pumping station and 
other utility structures. Cost reported close 
to $10,000,000. 


Ca.irorntA—Bureau of Reclamation, Den- 
ver, Colo., will receive bids until February 
25 for four motor-driven gate hoists for 
operating 50 by 50-ft. regulating gates to be 
installed in spillway at Keswick dam, Ken- 
nett Division, Central Valley project. Equip- 
ment will be installed by government (Speci- 
fications 1156). 


Nepraska—Central Nebraska Public 
Power & Irrigation District, Hastings, plans 
new transmission line from Johnson Lake te 
serve six or more REA districts in area east 
of that point, later to be extended to 
McCook, where connection will be made 
with North Platte transmission line of Platte 
Valley Public Power & Irrigation District. 
Switching station will be installed at last 
noted point. Entire project estimated to 
cost about $700,000. 


New Hampsuire—Brown Co., Berlin, plans 
expansion and modernization in sulphite 
pulp and paper mills, including number of 
additional buildings, with machinery and 
electrical equipment for considerable 1 
creased capacity. Cost reported ovel 
$2,500,000. 
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Recent Rate Changes 


ArKANSAS-Missournt Power Corp., which 
serves 96 towns and communities in south 
Missouri and north Arkansas, has announced 
rate reductions of approximately 30 per- 
cent for rural customers. The monthly 
minimum is being reduced from $2.50 to 
$1.75. In announcing the reduction, James 
Hill, Jr., president, stated that the company 
will construct about twice as much rural 
line for the new minimum as it did under the 
old one. The company is also reducing its 
rural rate for energy in excess of 200-kw.-hr. 
to 24 cents per kilowatt-hour. 


VircintA Evectric & Power Co. will re- 
duce its rates to Virginia customers approxi- 
mately $1,368,000 a year, beginning April 
1, according to an announcement by the 
Virginia State Corporation Commission. The 
revisions will save residential consumers ap- 
proximately $510,000 a year, commercial 
and other larger customers $790,000, munic- 
iapalities on lighting rates $36,000, and the 
Commonwealth, chiefly in rates to State 
institutions, $32,000. 


Gutr States Utixities Co. has filed re- 
duced electric and gas rate schedules with 
the Louisiana Public Service Commission, 
which will result in a saving of $242,000 an- 
nually for its customers. The new schedule 
became effective January 1. J. B. Hodge, 
sales manager at Baton Rouge, stated that 
the cut in rates affected all towns and cities 
in Texas as well, which were served by the 
Gulf States system. He added that the com- 
pany served 161 cities in Louisiana and 164 
in Texas. The rates are the same through- 
out the system in both states. The new 
rate schedule, applicable to all residential 
users served by the company, will have a 
top rate of 44 cents per kilowatt-hour, this 
being one cent less than the old top rate. 


CenTRAL Arizona Licut & Power Co. has 
filed with the Arizona Corporation Commis- 
sion a proposed new schedule of rates for 
electricity, which, according to E. H. Coe, 
president, represents a saving of approxi- 
mately $648,000 to consumers on the basis 
of last year’s business. The reductions will 
affect practically all customers of the utility, 
according to Mr. Coe. In making the re- 
ductions the utility is simplifying its entire 
rate structure by replacing ten existing 
rates with two that will cover 99 percent of 
all customers. These are residential and the 
general service rates. There will be no 
longer a differential between Phoenix resi- 
dential and outside home service tariffs. 
Taking the old Phoenix residential rates as 
an example, the present charges are $1 per 
month for the first 12 kw.-hr; three cents 
for the next 108 kw.-hr.; 2.5 cents for the 
next 130 kw.-hr., and 1.6 cents for all 
energy consumed after that, and a straight 
1.2 cents for water heating. The new blanket 
rate for all residential use will be 80 cents 
per month for the first 12 kw.-hr.; 2.5 cents 
tor the next 188 kw.-hr.; 1.5 cents per kilo- 
watt-hour for all energy used after that, 
and one cent per kilowatt-hour for water 
heating. This schedule, according to Mr. 
Coe, will average 18.2 percent below the 
present rate. 


B. C. Erecrric Ramway Co. Lrp. at Van- 
couver has reduced its rates 25 percent in 
the third phase of the domestic power rate 
structure. It is estimated the move will 
save 11,000 homes in the lower mainland 
area of British Columbia at least $50,000 
énnually. The new rate applies to that 


Portion of the monthly home consumption 
between 230 kw.-hr. and 1,230 kw--hr. It 
cuts the charge on that 1,000 kw.-hr. from 
one cent to 


three-quarters cent. Other 
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charges remain the same. The new rate ap- 
plies only to the lower mainland. It will 
be of special benefit to users of water heat- 
ers and other electrical appliances. 


Kentucky & West Vircin1a Power Co.’s 
new rate schedules, calling for a $213,000 
reduction, have been approved by the Ken- 
tucky Public Service Commission. Commis- 
sion Secretary P. H. Hyden stated the utility 
had offered the reduction in response to the 
commission’s order of last December for 
utilities to show cause why they should not 
reduce their rates in view of discontinuance 
of the federal excess profits tax. 


Lamar, CoLo., municipal electric plant 
customers received a rate reduction, effective 
January 1, which will cut the average do- 
mestic monthly bill about 8 percent and the 
minimum service charge to $1.00 from $1.25. 


Recent Legislation 


Among bills that have been introduced in 
state legislatures, affecting public utilities 
are the following: 


New YorK—A bill to abolish the New 
York State Power Authority has been intro- 
duced in the Assembly. Other bills intro- 
duced in the Assembly at Albany are: As- 
sembly Int. No. 375 amends section 2, Pub- 
lic Service Law—defines gas and electric 
sub-metering corporations, provides for 
regulating thereof by public service commis- 
sion and requires that other business of 
operator be kept separate. Referred to 
Public Service Committee. Assembly Int. 
No. 394 amends the Public Service Law, 
relative to keeping of accounts by utility 
corporations. Referred to Public Service 
Comimittee. Int. No. 402 amends section 
65 Public Service Law to provide public 
service commission may require gas and 
electric corporations filing optional rate 
schedules to give written notice to consum- 
ers once in each calendar year, of lowest 
rate or form of rate available for future serv- 
ice to consumer, based on use in preceding 
12 months. Referred to Public Service Com- 
mittee. Int. No. 403 amends section 2 and 
adds new section 77-a-f to the Public Serv- 
ice Law—defines gas and electric sub-meter- 
ing corporations, provides for regulation 
thereof by public service commission and 
requires that other business operator be kept 
separate. Referred to Public Service Com- 
mittee. A bill introduced in Assembly by 
Assemblyman John Smolenski adds a new 
section 116 to the Public Service Law, 
which would authorize the public service 
commission to prescribe uniform methods 
of measuring and accounting for deprecia- 
tion of property to be observed by public 
utility companies and municipalities under 
its jurisdiction and to fix rates of deprecia- 
tion and amounts necessary for depreciation 
reserve. Referred to the Public Service 
Committee. 

Trexas—Validity of an act passed by the 
49th General Assembly, exempting the sale 
of utility equipment in cities of less than 
3,000 population from the state chain store 
tax, will be tested in the State Supreme 
Court, that body having decided to consider 
the state’s contention that the act is “dis- 
criminatory.” 


P.P.D. Will Spend $3,000,000 


Consumers Public Power District, Lin- 
coln, Neb., will spend $3,000,000 dur- 


ing 1946 on a 5-year expansion program. 


























STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for 
insulating bare wire. Heat resistant. High 
di-electric and mechanical strength. Made 
in U.S.A. Quality beads at low cost. 
Quickly applied. Flexible. Beads shown 
above are approximately half actual size. 
Ask for price list and samples. 


STAR PORCELAIN CO. 


51 Muirhead Ave. Trenton, N. J. 











Premax Markers are 
Good for Towers, too 










Yes, you can 
use Premax 
Metal Charac- 
ters in special 
Premax Frames 
on metal towers 
and signal posts. 
Send for com- 
plete details. 


i 
PO” aA 


Division Chisholm-Ryder Co., Inc. 


4606 Highland Ave., Niagara Falls, N. Y. 


CABLE-SPLICERS’ 
WIPING CLOTHS 


IMPROVED PATTERNS OF 
GREATER UTILITY 
Formed-flexible Finishing 


Cloths. Catch Cloths. Crotch 


Cloths. New Type Cloth for 
Vertical Joints. 


Send for literature and prices. 
GEO. £. WILLIAMS, Mfr. 


3035 Aldrich Ave. So. 
Minneapolis, 8, Minn. 











Conductor bast r 
Lugs, Tees, 
Service Connec- 
tors, Coes I 
Clamps, Straight ; 
and Parallel 
Connectors, El- 
bows, Cable 


Taps, etc. etc. 


PENN-UNION ELECTRIC CORP. 
ERIE, PA. 









BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y 





BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


706 Broadway, Kansas City, Mo. 









E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 
Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 





PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


PAUL E. GERST & CO. 
CONSULTING ENGINEERS 
Specialists in ig 

Electrical Product Design 

El. Machinery, Apparatus & Applications 

El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communications. 

205 W. Wacker Dr. Chicago 6, Ill. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates e Labor relations e Safety « 
Purchasing ¢ Costs ¢ Laboratory 


J. H. MANNING & COMPANY 
ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting )2ngineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Design 



































Steam—Hydraulic—Gas 


61 Broadway ° National Press Bldg. 
Reading, Pa. 231 S. La Salle St. Chicago 4, Ill. 


350 Fifth Avenue New York 1, N. Y. New York Washington, D. C. 





DAY & ZIMMERMANN, Inc. 


FREDERIC R, HARRIS, INC. Recording & Statistical Corp. 


ENGINEERS ENGINEERS CONSTRUCTORS BILL ANALYSIS—CONSUMPTION 
Design - Construction - Management suena STUDIES 
Investigations and Reports ere THE ONE-STEP METHOD 
PHILADELPHIA a a Bill Frequency Analyz 
>HILALELPHIA sil aas ney Analyzer 
EW TORE Packard Building aD Knoxville Houston San Francisco 


102 Maiden Lane New York 





DOBLE ENGINEERING COMPANY 


Blectrical Insulation Engineers 


SANDERSON & PORTER 


ENGINEERS 


HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 


Field Testing and Maintenance of High Tension 
Insulation, Special Troblems in Electrical Com- 
munications. Wood pole transmission lines 


Electric Distribution and maintenance 
Philadelphia, Pa. 


AND 


CONSTRUCTORS 


Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 








HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 











SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


Ebasco Services Incorporated 


Design and Construction 
Financial ané@ Operating Consultation 
Investigations and Reports 
Consulting Engineering 


New York 












































Two Rector Street 





















STONE & WEBSTER 
ENGINEERING CORPORATION 


ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 














Design and Construction 






° ° * Engincers—Economists f 
Electrical ¢ Mechanical ¢ Physical RATE RESEARCH — SALES RESEARCH Reports *¢ Examinations ¢ Appraisals 
Chemical FOR Consulting Engineering 
/ RESEARCH POST-WAR PLANNING BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 


INSPECTION e ANALYSIS e¢ 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


Cost Analysis Rate Cases PITTSBURGH e SAN FRANCISCO e LOS ANGELES 


Noroton, Connecticut 



































LUCAS & LUICK 


ENGINEERS 
DESIGN, CONSTRUCTION SUPERVISION, 


THE J. G. WHITE 
ENGINEERING CORPORATION 





H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 









eae state tee ini ani, OPERATION, MANAGEMENT, APPRAISALS, Design © Construction * Reports * Appraisals 
ndustrial plan ayouts & surveys. e - — 7 rc a > in : : 
eae INVESTIGATIONS, REPORTS, RATES 


80 Broad Street, New York 4 


288 Alameda Avenue Youngstown, Ohio 231 S. LaSalle St., Chicago 
















WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2, Md. 











ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


- 
Binghamton, N. Y. 


CHAS. T.* MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 






















48 Griswold St. 





